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Second Geometry and Measurement 


j Geometry and 
Measurement. 


UNIT 


UNIT 


Repeated multiplication. 


Non-negative integer powers. 


Negative integer powers. 


Scientific notation of 
the rational number. 


Order of mathematical 
operations. 


The square root of a perfect 
square rational number. 


Solving equations in Q. 


Solving inequalities in Q. 


Unit Objectives : By the end of this unit, student should be able to : 
- remember what have been studied on repeated multiplication in Z. 
+ multiply repeated multiplication of the rational numbers. 


- recognize the laws of powers in © 

* recognize the negative power of the non-zero rational number. 

: recognize the standard scientific notation of the rational number. 

» write a rational number in the standard form. 

. perform the mathematical operations according to the priority of their performances. 
. recognize the square root of a perfect square rational number. 

. find the square root of a perfect square rational number. 


- solve an equation of the first degree in one unknown in Q. 
- use the equations to solve word problems. 
- solve an inequality of the first degree in one unknown in Q. 


Lesson 


Repeated 
multiplication 


We had known before in the set of integers that : 3 = 3 x 3 x 3 x 3 where we found that 
the number 3 has repeated 4 times in the multiplication operation and we read it as : 


«3 to the power 4» 
Also » we can apply the previous on normal fractions : 


From multiplying normal fractions » we find that : 


4 3 .9 —UxAHU T . 
-X*X—x-RxR-—————--z £.- I.e. 


Generally 


If is a rational number and n is a positive integer sthen: (2 "= = x s x $ ton times 


It is read as « i to the power n » or «the n" power of the number + » ie. Lilt 


3 2 
For example: « (2)’= [E S E o7 - (45) - I m 


53 125 


> oe Fl es LI AM. 
For example: (+) =1 (- 3) =1 


[8 


If a is a rational n 


(-a)"=(a)" 


For example: 


-D0- 


when m is an even number. 


16 


S 
Lesson One les 


umber and m is a positive integer 


(-a)"=-(a)" 
when m is an odd number. 


For example: 


G= 2 (4) (8) 
BPH) Aata] 
Solution TOETREE 
3 (33)'+(-102)=(2) + F)-2*(- 4) 
-fa i)i 
s CP«CEPGY- C) E DE 


Yro /gMg p - oW okak) jani.) 9 


] 


UNIT 


Example Fl fx=-4 s y= 4 and z=4 

» find the value of : (X + y) x z? 
Solution 
| 2 


(x+yPxd=(-F4 4) «9-C $1) x4 
ba 
4 


2 Ifx=- 2 > y= j andz=- 


is) BS 


, find the value of : X? —y*z 


Now at all bookstores 


& 
in 
Maths & Science 


For all educational stages 


' Enrich your knowledge ———————— 
Ghiyath Al-Din Ibn Masoud Al-Kashi 

He was an Arab scientist who had many investigations in 
mathematics : 


* He had invented the decimal fraction. 


Ghiyath Al-Din 
Ibn Masoud Al-Kashi 
(1380 A.D. - 1436 A.D.) 


* He put a theory concerning the sum of the natural numbers 
that are raised to the fourth power. 


* He reached a very accurate rate for the approximate ratio 
(1) that nearly equates the accuracy of the calculators. 


| 10 


Lesson 


Non-negative 


integer 


powers 


You have studied in the primary stage the laws of non-negative integer powers in Z 


In this lesson we will illustrate that these laws are also applicable for the rational numbers. 
The first law 


From the definition of repeated multiplication » you know that : 


enerally 
If E is a rational number » n and m are non-negative integers 


> then: (7) os = rj 


i.e. When multiplying the like bases» we add their powers (indices) 


For example: 


= 
:] 
= 


Example Calculate each of the following , then put the result in its simplest form : 


d £235 £29 l$.27132 
Baxa) «CD 8C3) *(3) 
3 3 
3i1x(Ci 
Solution 2.22.42 72 \1424+3_ ,246 28 64 
AM SG) «9-0 =) = sms 


3 2 3 2 
2 C-4y «(dy =-(4) G) 

à j because the index 
--(3) udi: 7-243 is an odd number. 


32 4,3 
-1) *(i) 
because the index 
is an even number. 


| The second law 
| 


According to the first law » you know that : aĵ=a° xa 


9 ? 
s therefore : af +a? =at 5 ao +a'=a 


Generally — — —— : 


If t is a rational number » where E +0 »nand m are non-negative integers »n 2 m 
= i.e. When dividing like bases » we subtract their powers (indices). =i 


For example: 


(IRR ER 


S 
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Example Calculate each of the following , then put the result in the simplest form : 
4 (AS L(AY 
BS) *(3) *(3) 


2° x 24 
2 a 


13) GT O7 


Solution 


1 Find each of the following in the simplest form : 


by yourself 


y «dy a3) «(y 
CS) «C3Y «C3 DEF) +(4) i 


O From the repeated multiplication » notice that : 


($3) 7G 3G x3) 


If T and "1 are two rational numbers » n is a non-negative integer » 


ACTELE 


Generally: 
E 


d 


te$y -QY«GY | ote 


#0 >n is a non-negative integer 


He and F are two rational numbers » 


Example Find the result of each of the following in its simplest form : 
Xy 2 2x\4 
1(>) 2 (37) 
Solution 1 (Ey. (x y _ x? y? 2 (25) = 24 x* - 16 x* 


i The third law 
^ NN 


You know that : (a2? =a’ x a? x a? and according to the first law : a^ x a^ xa =a 


i.e. (ay = a? 
Generally = — 


If x is a rational number » n and m are non-negative integers 


For example: 


[Gy] Gy "^ «Gy 
[CT eD eD 
[14- 


C 
Lesson Two ail 


Example Find each of the following in the simplest form : 


Ly? x? C4 x? yS? 
[C2] Arb ETT] 

Solution 24? 1 \2x2 1\4 1\4 544 54 625 
— Uu [C23)] =(-25) C23) 02) -G)- 2m 


ie m. umm Lar 


y^ qp yx» y 
pE rT caf xxt xy? yex*y yoy? 
(-2xyy4 C2! x x4 x y2*4 Jex ^y? 
Example Ifx= 4 , ys-iandz-3 » find the numerical value of each of 
the following in the simplest form : 
2 2 
x* <3 X^zy? 
EE.) dir. 
Solution 2 2 
et Rey is 8 3 2y , 
1 (=) =[() +3] "i $) Notice that : 
S E 71. E, a N 
a R o ie po 
2 LT Y We 4.2 
2 (44y=* 54 = 
y y 
144 3 2 
(2) x(a) mp5 g 1 5g Enni 
-iy 4 2? 32 16 4 4 
TRY Y 


»y yourself 


Calculate each of the following . then put the result in the simplest form : 


DT (sy (xy 


ed 


Lesson 


Negative 


integer 


powers 


You know that » if a is a rational number » a #0 » then: aà21 


A. 0-n..,-n : 
therefore sc SEE a =a i.e. 


Definition ! ME 
If a is a rational number » a # 0 and n is a positive integer » 


For example: 

G2 Lll Ox5l-3xl22$ +42 2x5?=2x25=50 
33 27 5 5 52 

(12d 2107 , 0017 799 = Lg 7107 >... and soon. 


| Remarks. 


Q If a is a rational number » a # 0 and n is a positive integer » 
1 ACA 
then a’ x a” =a’ x $t 1 (the multiplicative neutral) 


ie. each of a" and a^" is the multiplicative inverse of the other 


WA . . "t : 
Olr 5è rational number not equal to zero and n is a positive integer 


» then: (=) "=(2)" 


For example: (2)* » (3) » 


C 
Lesson Three S 


Example Find the value of each of the following in the simplest form : 


1 2x2? 2 = 3 (957 
: = (*) 
6 3x6 ris? 3)? X (7-2? 
BUR E (= x) d'a o e 
x5 
33 feya 
7 ($) *(3) 
- 4 
Solution. zo rx LL o2 oia 
2 að A. 
53 sg 
ER. 1 ada. 
3 (3°) qp 34 8 
6?x6 6^ 6 


(SEES 
($) - 6 y - oy -s-es 


2 
6 (PY x (7-2)? =(P% x( Y 245 1l 246-4242 149 
(Py «(TP = (FP x() 27 


1G) =) +@)=G 3 
U»-OD-i-5 


All laws of powers that we have studied in the previous lesson are correct in the case of 
the negative powers. So ; the previous example can be solved by using laws of powers as 


follows : 


1 2,x27722**C222 24 2 - §-2-CD 5-243 5 


4 6x6 26-3*55-2.80., 


231-2. ,.342x(-2).,434-4.. 
3 (3°) =a - ~ 34 81 62 


reS [e Meus - oU cos; palag) 17 | 


UNIT 
=} 


5 [£^ J -(s?*€2-cn-4y2 2 (53-2+1-4)-2 


goat 
zi) aci Una her 2s 


6 (PY x (7- nz (Pèr 2 =(73+6 »z z7 249 


| 
~ 
| 


tel ak 2 «2 -UD "IPS 


TRY 


by yourself 


1 Find the value of each of the following in the simplest form : 
0s- G3)" 
(3) (2-3) (4)(2 2 sey’ 


Example Simplify each of the following to the simplest form where X # 0 : 
Bx «xus 2 (Xy? «(xy 
3 ( aE e ) 2 
Solution 


1 x^ xx"?xx ?zx5*€c2*Cc952xX5-2-3-xX02| 


B oy tee fax Sax 22x 8-Day Stax te .L 
x 
T WT 
= -) -(X**€3-€9-15-2 = (x4-3*4-1p2 
x 
-(v^-2.«y-8. l 
(xti ux t= 


2 Simplify each of the following to the simplest form putting the result in 
positive integer power where the denominator doesn't equal zero : 


May cy’ o5 xy? 
r4 


Lesson 


Scientific 


notation 


of the rational 
number 


* The scientific notation of the number is a useful method to deal with the very large numbers 


or the very small numbers like the numbers in the following examples. 


m, prm 
V 


Saturn 


Neptune D] 


Mars 


Uranus Venus 


Jupiter Earth STS — | 
Mercury | | 


| Neptune planet is far from the sun 
— by 2 800 000 000 miles. LA] 


(the mile = 1.6 km. approximately). 


The diameter length | 


of a virus = 0.00000000025 cm. 


* Before explaining how to write the numbers in their scientific notation » we should 


notice the following : 
EB 10-10! , 100=10x10=10? , 1000= 10 x 10 x 10 = 10? and so on 
Hence we find that : 


2000 = 2 x 1000 = 2 x 10° , 50 000 = 5 x 10 000 = 5 x 10* 


2 = a E = — = —————— = E 
2 BE 10! , 0012 xg mo I>? 


c 3 x l WE 
00015 x Diox = 107 and so on 


Hence we find that : 


UR Sn NV -2 
è 003= 100 ^ 10x10 23x10 


E NEN DG. n 
10000 10x I0 x IO x 10 


i The standard scientific notation of a number 
The number is written in the standard form as : ax 10" where 1sļa]<10andnEZ 


There are examples for some numbers written in its standard form : 
* 4.6 x 108 e 5.236 x 10° *-9.6x 10!? 
* — 1.001 x 10° «—3 10" *1x107 


e 0.0007 = =7x 10-4 


| Each of the previous numbers is the product of two numbers : J 


* The first number could be positive or negative and its absolute value must be greater 
than or equal | and less than 10 


* The second number expresses the powers of the number 10 
— (These powers could be positive or negative) 


* Examples for some numbers not in the standard form : 


* 8 200 000 000 e 0.000 000 135 
* 45 x 10° (because 45 > 10) * 706.4 x 10? (because 706.4 > 10) 
* 0.248 x 1077 (because 0.248 < 1) e — 0.0015 x 107? (because | - 0.0015 | < 1) 


and the next example will show how to write these numbers in the standard form. 


i Writing the number in the standard form 


Example [4] Write each of the following numbers in the standard form : 


1 8 200 000 000 2 0.000 000 135 
3 45 x 10° 4 7064 x 10? 
5 0248 x 1077 6 -0.001 5 x 107? 


[20 


S 
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Solution 5 8 200 000 000.0 = 8.2 x 10° 
— — ’ 
Moving the decimal ^ Using the power 


point fj places of the 
towards number 10 


2 0.000 000 135 = 1.35 x 107" 


wo wE www 


Y 
Moving the decimal Using the power 


point § places of the 
towards number 10 


3 To put 45.0 x 10° in the standard form we move the decimal point one 


place to the left » then we multiply by 10 
^ 450 x 105 24,5 x 10° x 102 4,5 x 10° 


4 To put 706.4 x 10? in the standard form we move the decimal point 
two places to the left » then we multiply by 10? 


^. 706.4 x 10° = 7.064 x 10? x 10? = 7.064 x 107 


5 To put 0.248 x 1077 in the standard form we move the decimal point 


one place to the right » then we multiply by 107! 
7. 0.248 x 1077 = 248 x 1077 x 107! = 2.48 x 10-8 


6 To put — 0.0015 x 107? in the standard form we move the decimal 
point three places to the right » then we multiply by 107 3 


^ -00015x10 ?2-15x10 ? x10? 2-15 x 10? 


The standard form for 1 is 1 x 107°T° 


» So is the standard form for 2 is 2 x 10^"? , etc ... 


= 
:] 
= 


TRY 1 
by yourself In the following , determine the numbers that are not in the standard 
form , then write them in the standard form : 


(1)85 x 107^ (2)17 x 108 (3)0.5 x 1077 
(41530.5 x 10? (5)-0.999 x 10-5 (6]6 x 10° 
(71650 000 000 (80.000 001 02 [9]- 2,5 x 108 
| Operations on the numbers in the standard form 
Example Write the result of each of the following in the standard form : 
1 (12x 105) x (4 x 10°) 2 (6.5 x 105) x (8 x 10?) 
3 (24x10! + (12x 1075) 4 (6.6 x 10’) x (3 x 10)* 


5 (23 x 10%) + (3.7 x 105) 
Solution 1 (154105 x (4x 103) 2 (12x 4) x (10° x 10°) 2 4.8 x 108 
2 (65 x 105) x (8 x 102) = (6.5 x 8) x (104 x 10?) 


252x105 Notice that : 
52 x 10° is not in the standard 
-52x10! | form » then we should put it in 
the standard form. 


11 
3 (24x 10!) +(12x 10-4) = 25. x — -2x10!5 


4 (6.6 x 107) x ( x 10) = (6.6 x 107) x (3* x 104) 
= (6.6 x 34) x (107 x 104) 
= 534.6 x 10!! = 5.346 x 10" 


5 (2.3 x 106) + (3.7 x 10°) = 10? (2.3 x 10 + 3.7) 


= 105 (23 + 3.7) = 105 x 26.7 = 2.67 x 10° 


|22 


C 
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Example Write the result of each of the following in the standard form : 
1 30000 x 400 000 2 140000 x 0.005 
3 0.000 015 +30 4 (50000) 
5 (0.000 3)° 6 (-0.001) 
Solution 


1 30.000 x 400 000 = (3 x 104) x (4 x 10°) = (3 x 4) x (104 x 105) 
-12x10?212 x10! 
2 140 000 x 0.005 = (1.4 x 10?) x (5 x 1073) 
-2(14 x 5) x (10? x 1075) 2 7 x 10? 
3 0.000015 + 30 = (1.5 x 107?) +3 x 10 


. 1$ . 107 
3 10 


4 (50000) = (5 x 104)? 2 5? x 102 = 125 x 10? = 1.25 x 10!4 


=0.5x10°°=5x 107 


5 (0.0003? = (3 x 107^? = 35 x 1077? = 243 x 10° 9 = 2.43 x 10°!8 
6 (—0.001)° = (0.001)° = (1 x 10756 = 1° x 107 8 = 10-8 


2 Write the result of each of the following in the standard form : 
(1](5.3 x 107) x (3 x 105) | (2) 0.000 6 + 20 


(3) (400 000)? (4) 32 x 10?) - (0.2 x 108) 


Now at all bookstores 
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Order of 
mathematical 


operations 


We know that : addition, subtraction, multiplication and division are the basic mathematical 
operations which are performed on the numbers. 

Sometimes one problem contains the four operations or some of them ; so it is necessary to 
be agreed on rules which determine the priority of performance of these operations. 


The following situation shows the importance of that : 


er . " . - ^" almilate * 2 P] 
he following problem was given to each of Heba and Ahmed. Calculate : 3 +4 x 2 


Their answers were as follows : 


multiplied at first » then she added. Ahmed added at first » then he multiplied. 


She got : He got : (14) 


For the results are different» then it is necessary to be agreed on some rules that determine 


the order of performing the mathematical operations » that are : 


24 


S 
Lesson Five EI 


| First | Order of performing the mathematical operations 


in an expression has no parentheses 


@) — R8 
Evite Perform multiplications Perform additions and 
ihe gena ‘ll | and divisions in order | "® | subtractions in order 
from left to right. from left to right. 
Order of performing the mathematical operations 
in an expression has parentheses 
@) 2) pos ($)—3 
Perform the Perform Perform 
operations within Evaluate multiplications additions and 
parentheses ‘the powers. "and divisions in" subtractionsin - 
(interior parentheses order from left order from left 
then exterior ones). 


to right. to right. 


* According to these rules » we can determine that Heba held the correct answer because she 
performed the multiplication operation first 5 then the addition operation. 


—Notice that : —— — — 
The scientific calculators and computers follow the same rules of ordering the operations. 


J 


Example fj Calculate the value of each of the following : 


1 3+6x(5+4)+3-7 2 9-5+(8-3)x2+6 
Solution 1 3+6x(5+4)+3-7=3+6x9+3-7 (parentheses) 
=3+54+3-7 (nultiplication) 
=3+18-7 (division) 
=21-7 (addition) 
=14 (subtraction) 


£to elg - OW obek) Jaabis gl 25 | 


UNIT 
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2 9-5+(8-3)x2+6=9-5+5x2+6 (parentheses) 
=9-1x2+6 (division) 
=9-2+6 (multiplication) 
=7+6 (subtraction) 
= 13 (addition) 


Example Calculate the value of each of the following : 
1 4-3[4-2(6-3)]+2 2 16+[8-3(4-2)]+1 


Solution ; 4_3[4-2(6-3)]+2=4-3 [4-23] +2 the interior parentheses) 
= 4-3 [4- 6] + 2 (multiplication inside parentheses) 
= 4 — 3 [- 2] + 2 (subtraction inside parentheses) 
=4+6+2 (multiplication by parentheses) 
2443 (division) 
=7 (addition) 

2 16«[8-3(4-2)] +1 =16 + [8-3 x 2] +1 (the interior parentheses) 
= 16+ [8 = 6] + ] (multiplication inside parentheses) 
= 16+2+1 (subtraction inside the parentheses) 
=8+1 (division) 
=9 (addition) 

Example Calculate the value of each of the following : 

1 8x2?-7x(4+1) 2 2«3[5« (4 - 1] 

3 3[82« 50- Q2?*-2)] 

Solution | 5,5» 7.(,41-8x2-7x5 (addition inside parentheses) 
=8x4-7x5 (powers) 
= 32-35 (multiplication) 

| =—3 (subtraction) 


S 
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2 2+3[5+(4- 1y] =2+3 [5+ 37] (subtraction inside interior parentheses) 
z243[549] (powers inside parentheses) 
=2+3x14 (addition inside parentheses) 
=2+42 (multiplication) 
= 44 (addition) 

3 3 [(3° + 1)-(23-2)] =3 [9 + 0 - (8 -2)] (powers) 

=3 [10 = 6] (the interior parentheses) 
=3x4 (subtraction inside parentheses) 
= 12 (multiplication) 


In the problems containing fractions we should perform the operations in the numerator 
and denominator before division. 


Example Calculate the value of each of the following : 
36 - 6 11 - (5-4) 
Eg wd as 


Solution , 36-6 -= 30 _5 


P$ 5x2 N57 $77 
374845*72-2 (342) -7484 14 (342) 
432. 


274822-102744-—10-1 


TRY 


by yourself 


Calculate the value of each of the following : 


(120 (12-2) x 3-2 Sx ad 
2—(10—25 


Lesson 


The square 
root ofa 
perfect square 
rational 
number 


—Definition- 
The square root of the perfect square rational number “a” is the number whose square equals “a” 


For example: 


i.e. Finding the square root is the inverse operation of Bids the square of a number. 
It means that » to find the square root of a number » we search a number which » when 
multiplied by itself » equals this number. 


p” Generally — — — — Examples d 


* The positive square root of the number The positive square root 


a is symbolized by y fa | of 25 is {25 =5 


* The negative square root of the number The negative square root 


a is symbolized by cds | of l6 is- 116 =- 


* The two square roots of the number 
The two square roots 


a is symbolized by ES which 
of 49 are +49 =+7 


means '| a s- Jfa and each of them is 
the additive inverse of the other. 


28 
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0 1/0 =0 


© In the set of rational numbers it is meaningless to finda if a is a negative rational number 
because there is no rational number if it is multiplied by itself » the result will be negative. 


© fa? =a For example: + {(-3)'=|-3|=3 * E $) =|-4=4 


O (a? v? - (ab? -|ab| For example: Yat 65 24 (a? bF =| a? b°] 


@ If x? =a whereaz 0 »then X 2 26a 


Example Find each of the following in the simplest form : 


| 16 H 
1 136 2 -4133 3 £427 

| 2 3.6 
4 4(-7) 5 -10.25 6 £445 


7 ¥16+9 8 7100-36 9 4| 36a 


Solution ; 
1 (36-26 because 69 236 | 2 — i$ ii i because (+) " 


EET cC -_5__1 

B -T0o25 =- 100  10- 2 
3.6 36 6 3 

+ 4] ——=+ 4] —= — = + = 
6+ m= 1 100. ^10 ^35 


7 ¥16+9=25=5 
8 100-36 =64=8 


3623 _ 6af 
9 7 = 5 
49 d Ta 


Notice that : -— 
When there is an addition or 

à subtraction operation under the 
square root » it must be performed 


first before finding the square root. 


29 


by yourself 


1 Complete the following : 


asi (2)- 49002 —— | (3]- 435 "NEN 
m DITE BITTE 


In some cases » it is more easy to use factorization in finding the square root of a number » 
to do that we factorize the given number into its prime factors » then we take one factor from 


each two equal factors » then the product of these taken factors is the square root of this 
number. 


Example H Find :1441 


Solution .. 44 =3x3x7x7 3 | 44 
T P4 Qc 3 | 147 
7 | 49 
441= 3 y 
* DG 7 
= 21 1 
Example Simplify each of the following to the simplest form : 
2 49 2v 3 64 540 
1 -4x47 *(7) 2 (-5) * 4$ *(3) 
72 25 
3 (2 >) F 
Solution 


2 Taf x 7 
| 1-5x * *G) mp pA 
64 50 9..8 
2 (-4 y x 9 x(5) "*43*3*1-76 


3 (22) + &- (Sy« i-(GY)*3 
( : 


[30 
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2 Simplify to the simplest form : 


00 3) « 8 ETES 2312 «cy 


Example The base length of a triangle is 16 cm. and its corresponding height 
is 8 cm. Find the side length of a square having the same area of that 


triangle. 
Solution '- The area of the triangle = i of the base length x its corresponding height. 
. The area of the triangle = i x16 x 8 = 64 cm? 
~. The area of the square = 64 cm? 
. The side length of the square =1 64 = 8 cm. 
TRY 


3 The area of a square is 1.44 cm? Find its perimeter. 


ES 


Lesson 


Solving 


equations 


in Q 


The equation 


is a mathematical statement which contains one variable as X (or more as X and y) and 
contains equality relation « = » 


as :2X=6 »X+3=552X-y=3 and X? - 25 


| The degree of the equation 


is determined by the highest degree of the terms forming the equation. 


For example: 
°5X+2=7 is an equation of the first degree in one unknown X 
*X?4X-320 isan equation of the second degree in one unknown X 


*2X+3y=5 isan equation of the first degree in two unknowns X and y 


| The substitution set 


is the set that contains the probable values of the unknown. 


| The solution set (The S.S.) 


is the set whose elements satisfy the equality of the equation and it is a subset of the 


substitution set. 


| 32 


S 
Lesson Seven al 


For example: 
If X + 3 = 5 and the substitution set is {2 , 3} 


- Putting X 2 2 , we get that the left side= 2+3=5 =the right side. 


i.e. X=2 isa solution of the equation. 
- Putting X = 3 , we get that the left side= 3+3=6 # the right side. 


ie. X=3 is nota solution of the equation. 
.. The S.S. = {2} and it is a subset of the substitution set {2 5 3} 


* The previous method for solving the equation is called substitution method and we 
notice that it is a long method and it may be impossible if the number of elements of 


the substitution set is infinite as we see in N 5 Z »@ 


Therefore » we will use another easier method that will need studying the properties of 


the equality relation to enable us to put the unknown X in one side of the equation alone. 


l The properties of the equality relation 


* We can subtract any rational number 


* We can add any rational number to 


both sides of the equation. from both sides of the equation. 


For example: For example: 


If X-1=5 sthenX-14+1=5+41 If X+3=2 sthenX+3-—3=2-~—3 


ie. X=6 


» We can divide both sides of the equation by 
the same rational number not equal to zero. 


* We can multiply both sides of the 
equation by the same rational number. 


For example: For example: 


È 7X _ 14 
7 X=14 » then 77 = = 


ie[ X=2 


If t X=2 sthen + xx5=2x5 


Then by applying any of the previous properties on any equation » then we will get 


an equivalent equation to the origin equation that has the same solution. 
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Generally — — — 
If a sb and c are three rational numbers » then these numbers have 


the following properties : 


| thena+c=b+c 


D ifa-c-b-ac i then a - b 


| thenaxczbxc 


reifaxc=bxc3c#0 | then a = b 


The following examples show how to use the equality properties to solve an equation of 
the first degree in one unknown. 


Example Find the solution set of the equation X + 5 = 4 if the substitution set is : 
1Z 2N 


Another method : 
You can imagine that 5 is moved 
from the left side to the right side 
and became — 5 


X4($-4*2X24-5 


Solution 1 Ifthe substitution set is Z 
vXTSz4 

Adding — 5 to both sides 

(— 5 is the additive inverse of 5) 
= X+54+(-5)=4+(-5) 
ie. X+0=-1 Le. Xz-1 


You can check the truth of your solution by substituting by X=- | 
in the origin equation » you will get the left side = — 1 + 5 = 4 = the right side. 


^ The SS. 2 [- 1] 
2 If the substitution set is N 
 X+5=4 
Subtracting 5 from both sides 
“ X+5-5=4-5 “ X=4-5 
‘+ The subtraction (4 — 5) is impossible in N 
^. The S.S. in N is Ø 


Example Find the solution set of each of the following equations in Q : 
= 1.3 yxs 
12X-5213 225 7 X=5 


Solution Be 2x-5=13 


Adding 5 to both sides (5 is the additive inverse of (— 5)) 
sn2X-542521345 ie.2xX=18 
34 


S 
Lesson Seven ail 


Another method : 


Dividing both sides by 2 
2X ag You can imagine that 2 is moved 
oe from the left side to the right side 
5Xz9 > The Ss = {9} and it became divisor 
Aye - — 18 
“Check the truth of the solution” X M" Ed. m 
2 521-3 x-5 Subtracting 2.3. from both sides 
21.3 x.2l25 51 ~ 3 x22 
“25 5 x 24 =5 25 is 5 X=25 
3 x= 3 
ns 


Multiplying both sides by (~ 3) (- 5 is the multiplicative inverse of- 3 ) 
"-- a us! 
al niet St la ial ek dati 


^ The SS. = [- il “Check the truth of the solution" 


Example Find the S.S. of each of the following equations : 


1 2(X+3)=4 , where XC Z 
2 5(X+2)-1=19 » where XEQ 


Solution gp .. 2 (x43)=4 Dividing both sides by 2 
.2(X*3) 4 ? 
& g a E E e N 
Adding (— 3) to both sides “ X+3-3=2-3 
5 Xu] ^. The SS. - {-1} 


2 ::5(X*42)-1219 


Using the distribution property 
Notice that : 


AEE No EN 5(X+2)-1=19 ,5X+9=19 
~5X+9=19 and 5 X = 10 are equivalent equations. 
Adding (— 9) to both sides ~5X+9-9=19-9 
“ SX=10 Dividing both sides by 5 

5x 
i X=2 ^. The S.S. = {2} 
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Solution 


1. 3X+4=2(X+1) 


Find in Q the solution set of each of the following equations : 


13X+4=2(X+1) 2 2(X+3)-(X-2)=4(X-1) +3 


Notice that the variable (X) exists in the two sides » then we try to collect 
it in one side (say the left side) 


Another method : 
Es 4) 


3X+4=2X+2 
"ES 

n3X-2X22-4 

Le. X=-2 


Using the distribution property 
“3X+4=2X+2 
Subtracting 2 X from both sides 
= 3X-2X+4=2X-2X+2 
 X+4=2 

Subtracting 4 from both sides 

~ X+4-4=2-4 . X=-2 
^. The S.S.= (- 2] 


2 -2(X43)-(X-2)24(X-1))*3 


Using the distribution property: ~. 2X+6-X+2=4X-4+3 
1 X+8=4X-1 

Subtracting X from both sides: ~. X-X+8=4X-X-1 
^nA823X-1 

Adding 1 to both sides : 


Another method : 
eb 


2 8+1=3X-141 X+8=4X-1 
9=3X CX% 
wv 2.9 3x ; — 

Dividing both sides by3: ~. 7 == .8+1=4X-X 


n32X +. TheSS.={3} ie.923X 


TRY 

Find the solution set of each of the following equations : 
(1]X-522 » where XEN (2]12 X411 23 » where X€Z 
(3]2X-325 X46 » where X€ Q 
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] Using equations in solving word problems 


To solve the word problems in algebra » we translate the verbal statements into algebraic 
symbols and expressions and the following table shows some examples for that. 


Verbal statement Algebraic expression 


* Two numbers ; their sum is 9 


ta: 
o 
| 

R 


* Two numbers ; the difference between them is 4 X»X-4(orX »X+4) 


10 


ra: 


* Two numbers ; their product is 10 


x 


* Two numbers ; one of them is twice the other. X52X(orX» 4 X) 


* Two numbers ; one of them is third of the other. X» + X (or X »3 X) 


* Eight subtracted from three times of a number. 434.8 


* Two numbers ; one of them increases than twice of the other by 5 | X 2 X 5 


* Three consecutive integers. oe a E E, E) 
XsX+25X+4 


X9X4+25X+4 


* Three consecutive even numbers. 


* Three consecutive odd numbers. 


Example Two natural numbers , one of them is thrice of the other. If the sum of 
them is 16, find the two numbers. 


Solution * We give one of the two number the symbol X 


* Using the information given » we form a first degree equation in one 
unknown. 


'' The other number is thrice of the number X 
-. The other number = 3 X 
'' The sum of the two numbers = 16 
-. The equation is X + 3 X = 16 
* We solve the equation we get to find the value of the unknown. 
VXtT3X2z16 44X216 Dividing by 4: .. X=4 
i.e. one of the two numbers = 4 ; the other number = 3 x 4 = 12 


* We make sure that the solution is right by using the problem itself 5 
not by using the equation. 


*.” 12 is the thrice of 4 512 +4= 16 .. The solution is true. 
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Example Three natural consecutive odd numbers whose sum is 27, find these 
numbers. 


Solution Let the smallest odd number = X 


'; Each odd number exceeds the odd number just before it by 2 

^. The next odd number = X + 2 and the third odd number = X + 4 
‘ The sum of the numbers = 27 

w+ (X +2) + (X4+4) =27 

* 3X+6=27 LN. Bs 
toS mal X= 
i.e. The numbers are 7 » 9 and 11 

To check the solution : 

The numbers 7 » 9 and 11 are natural consecutive odd numbers 
749411227 

-. The solution is true. 


X Remember that 


* The perimeter of a rectangle = 2 (length + width) 

* The perimeter of a square = side length x 4 

* The perimeter of the triangle = the sum of its side lengths 

* The area of the triangle — i the base length x the height 

* The sum of measures of the interior angles of the triangle = 180° 


Example A rectangle with length equals twice its width and its perimeter — 18 cm. 
Find the dimensions of the rectangle. 


Solution Let the width of the rectangle = X cm. 


<. Its length = 2 X cm. 

‘ The perimeter of the rectangle = 2 (length + width) 

—«1822(2X4 X) < BSS 

^ 18=6X s X=3 

i.e. The width of the rectangle = 3 cm. and its length = 6 cm. 

To check the solution : 

‘ The length of the rectangle = 6 cm. equals twice its width 3 cm. 
» the perimeter of the rectangle = 2 (6 + 3) = 2 x 9 = 18 cm. 

.. The solution is true. 
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Solution 
a) 


C) 
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In the opposite figure : 

ABC is a triangle in which m (Z A) = (4 X — 10)° 
əm (Z B)=(3 X + 20? sm(Z C) =(X + 10)° 
Find the measures of the angles of the triangle. c B 


‘s The sum of measures of the interior angles of the triangle = 180° 
<. (4 X— 10) - (3 X + 20) + (X + 10) = 180 


-8X4202180 

Subtracting 20 from both sides 

“. 8 X= 180-20 2 8X=160 
xt “X= 20 


-. m (Z A) = (4 x 20) - 10 = 80 - 10 = 70? 

m (Z B) = (3 x 20) + 20 = 60 + 20 = 80° 

əm (4 C) = 20 + 10 = 30? 

To check the solution : 

7" m(ZA)*m(Z B) m(Z C) 70? + 80° + 30° = 180° 


.. The solution is true. 


2 The difference between two integers is 4 and their sum is 14 , find the 
two numbers. 


Lesson 


Solving 


inequalities 


in Q 


* We had studied before some concepts as the substitution set and the solution set in equations 


which are also the same concepts for inequalities. 


* The solution set of the inequality is the set whose elements satisfy the inequality and it is 
a subset of the substitution set. 


And before studying how to solve inequalities we will study the properties of inequality : 


' Properties of inequalities 


We know that 6» —9 isa true inequality. 


But do the following operations lead to true inequalities ? 


£d Add 2 to the two sides of the inequality 
6+2>-9+2—» 82-7 (true inequality) 


Generally We can add a constant number to both sides of the inequality without 
] change in the inequality relation. 


~ Subtract 7 from the two sides of the inequality 
.6-7>-9-7—» —1>- 16 (true inequality) 


Generally We can subtract a constant number from the two sides of the 
inequality without change in the inequality relation. 
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© Multiply the two sides of the inequality by 5 (positive number) 
“6x 5>-9 x 5——» 30» —45 (true inequality) 


Generally Multiplying the two sides of the inequality by a positive number does 
not change the inequality relation. 


© Divide the two sides of the inequality by 3 (positive number) 


m >- 5 —— > 2>- 3 (true inequality) 


Generally Dividing the two sides of the inequality by a positive number does not 
change the inequality relation. 


—€ Multiply the two sides of the inequality by — 1 (negative number) 


“. 6 x (— 1) >-9 x (- 1) — -—6>9 (false inequality) because — 6 < 9 


Generally If we multiply the two sides of the inequality by a negative number 5 
then we change the sign of the inequality to the opposite sign. 


© Divide the two sides of the inequality by — 3 (negative number) 


A > =z —*9 -2>3 (false inequality) because — 2 < 3 


Generally If we divide the two sides of the inequality by a negative number s 
then we change the inequality sign to the opposite sign. 


We can summarize the properties of inequality that noticed before as follows : 
Assuming that a » b »c are three rational numbers 5 then : 


sthena+c<b+c 


— 
| »thena-c«b-c 
H - 

c is a positive number |, then ac < bc 

b 

c 


. e a 
c is a positive number | s then AS 


c is a negative number |, then ac > be 


F . } a 
c is a negative number | s then T” T 
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If a and b are two non-zero rational numbers have the same sign and a > b » then : I « E 


b 
Example Find the solution set of the inequality : X +2 <5 ; in each of 
the following cases : 
1 IfxEZ 2 IfxENn 


» then represent the solution set on the number line in each case. 


Solution serge sth ll 


Subtracting 2 from the two sides 
s» X+42-2<5-2 ie. X<3 
1 When X EZ 
The solution set is all the integers which are less than 3 
LI MCCC: C 
i.e. The S.S.= [25150 5-1 5 ..] 4—9—0—0—06—9— ——- —» 
2-101234 5$ 
2 When XEN 
The solution set is all the natural numbers which are less than 3 
i man ooo > 
i.e. The S.S.= {2 51 50} 012345 


| We notice from the previous example that : 


The solution set in N differs from the solution set in Z » because the solution set of the 
inequality depends on the substitution set. 


Example Find the solution set of the inequality : 2 X — 5» 5 sin each of 
the following cases : 


1 If xXe€o 2 fxEZ 
Solution ..,. 5,5 


Adding 5 to both sides 

= 2X-545>5+5 . 2X>10 
Multiplying both sides by 4 

«kh L i 

ng X2X> 7 x10 Le X>5 


P 
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1 When XEQ 


The S.S. is all the rational numbers which are greater than 5 » then we 


write it by characterized property method because it is difficult to list 
all its members. 


ie. The SS.2 [x: x&Q x» 5] 
2 When XEZ 


The solution set is all the integers which are greater than 5 
i.e. The S.S. = 16 75385 =} 


Example " Find in Q the solution set of each of the following inequalities : 


1 4-2x<2 E705-1) 553.8 
Solution qp. 4.2 x«2 


Adding — 4 to both sides 


“ —-4+4-2X<-44+2 “-2Xs-2 
Dividing both sides by (— 2) 

-2X -2 " — 
M3 BI (Notice the change of inequality sign) 
TE i.e. The SS.- [X: X€Q » Xz 1] 


2 °° 7(X-1)>9X-6 


“ 7X-7>9X-6 
Subtracting (9 X) from both sides 
 7TX-9X-7T>9X-9X-6 +.-2X-7>-6 
Adding 7 to both sides 
-2X-7+7>-6+7 -2X>1 

Dividing both sides by (— 2) 
SEX. « — z (Notice the change of the inequality sign) 
K, E 


ie. The SS.- (x:xe&Q s x«- 1] 


ro 


Example Find in Z the solution set of the inequality - 11 33 X-5<4, then 
represent it on the number line. 


Solution .. i.5x sz4 


Adding 5 to the three sides 
-n-104-5353X-545«445 4A-623X«9 
Dividing all sides by 3 


DM. $92X«3 
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»y yourself 


Find the solution set of each of the following inequalities : 


(1)2x-325 » where X EQ 
(2)5 x -10 «2 X- 1 » where XEN 


Statistics and 
Probability 


LessonOne Samples: 
- Systematic sample. 
- Random sample. 


LessonTwo Probability : 
- Experimental probability. 
- Theoretical probability. 


Unit Objectives : By the end of this unit, student should be able to : 
. recognize the sample and how to select it. 


. Classify the samples according to the selecting method of its elements. 
. select a random sample from a society distributed randomly. 

. use a calculator to select a random sample. 

. perform a random experiment and write the sample space. 

. recognize the concept of the event. 

. calculate the probability of an event. 

. recognize the impossible event. 

. recognize the certain event. 


Samples 


When we check the production of a factory to know if its products pco 
are manufactured according to the certain specifications » usually X *.- e 
rT 
we don't check the whole production of this factory » but it is J 
sufficient to check a part of this production under certain conditions p" >» 
» in order to represent the whole production » then we generalize " 4 A 
@ 4 


the results for all the production. 


This part is called *a sample”. 


A sample is a small part from a large society that looks like this society and represents it 


well and is selected randomly. 


* And notice that the selected sample should wholly represent the society (the object of 
study) and it shouldn't be based on a certain group and neglect the other » so that the results 
of the study can be near reality and we can make decisions according to these results » so 


we can generalise these results on the society as a whole. 
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| Types of samples 


Samples are classified according to the way used in selecting its items and in this lesson 
> we introduce two types of samples : 


KS Systematic sample. Random sample. 


Systematic sample 


1 


Systematic sample is the sample whose elements are selected from the elements of 
a society distributed randomly by following a certain system or method in selection. 


For example: 


To select a systematic sample representing 10% of 
the marks of students in a preparatory school in the 
mid-year exam in maths : to study the standards of 
students ; we will do as follows : 


1) Students must be distributed randomly in 
a numbered list i.e. selection shouldn't be from 


certain classes as excellent students’ classes or 


selecting certain classes and neglecting others. 


We select in a regular way the tenth student in each 10 student from the students list 
| i.e. we select the mark of the tenth 5 twentieths thirtieth 5 ... students is the list. 


If the society (the object of study) is already divided into classes or groups as the school is 
divided into classes for boys and others for girls » then we select a part of each group to be 
represented in the sample so that the sample represents the society as a whole. 


2 Random sample 


Random sample is the sample whose elements are selected from the elements of a society 
distributed randomly by following a random and irregular method of selecting. 


In this sample » each individual must get the same chance of selecting. 


So » we can select its elements by two methods : 


* Manual method. * Using the scientific calculator. 
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The first method (manual method) : 


It is done as follows : 

a Every member of the society is given a number 
» then this number is written on a piece of paper 
such that all pieces of paper are of the same 
colour and size. 


Each piece of paper is folded perfectly such that 
the written number does not appear and is put 


in a bag or a box and mixed together very well. 


The selection is carried out by drawing a piece after piece without looking inside the 
paper till the operation of drawing is finished when the required number of selected 
members is done. 


The second method (using the scientific calculator) : 


This method depends on using the random number function on 

the scientific calculator shown in the opposite figure by pressing 

the following keys successively from the left : 

SHIFT Ran# 

«0 ov 

Then a random number in the range 0.000 to 0.999 will appear every 
time. Take the apparent numbers without the decimal point. The 
numbers which are greater than the whole number of the society 
under study should be ignored and also if a number is repeated it 


must be ignored and taken once only. 


In any survey » a 10% sample is considered adequate to provide reliable information about 
the whole society. 


Example } A factory has 300 workers. The people in 

charge of the monthly magazine of this 
factory want to develop this magazine 
by doing a survey of a sample 
representing 10% of the total number 
of the workers in this factory. 


Show how the selection of this sample 


can be carried out using the calculator. 
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Solution 


Then we want to select 30 workers to do this survey. The selection 
operation can be carried out as follows : 


1 Each worker in the factory is given a number from 1 to 300 


2 Use the calculator to select 30 numbers randomly by the method 
mentioned before and the number that is more than 300 should be ignored. 


For example: 


SHIFT Ran& 


By pressing the keys F^ ——- dx ——- [= ] —- go successively. 


- If we get the decimal » then the number of the selected person is 56 


- If we get the decimal 0,049 | » then the number of the selected person is. | 49 


- If we get the decimal | 0.132 | * then the number of the selected person is | 122 


- If we get the decimal 0.453 , it must be ignored because 453 is more than 300 and so 
on till we get 30 numbers. 


Assuming that the calculator 


gave us the shown numbers 
in the opposite table » then 


the workers who carry these 


numbers are the selected sample 


to carry out this survey. 


His first work was published in 1771 starting with differential 
equations however he had already started to think about 


the mathematical and philosophical concepts of probability 
and statistics. (1749 - 1827) 
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Lesson 


Probability 


In our daily life » many times we ask ourselves about some affairs that may happen in the 
future and that we cannot give a certain result for them. 
For example: 


* If the Egyptian football team get to the finals of African 
nations championship » what is its chance for winning 


the cup ? 


* [f an Egyptian citizen puts himself up for parliamentary 
elections in one of elections zones » what is his chance 


for winning in the elections ? 


All these questions’ answers are expectations to what 
may happen (occur) in the future referring to previous 


experience » studies or observations. 
When we answer these questions » we use some words as «may be » chance or probable». 


In mathematics » we call this probability. In this lesson » we will study : 


E Experimental probability. Theoretical probability. 
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Experimental probability 


1 


* If one of the Olympic swimmers wants to achieve a new 
record in the next Olympic Games » what is the probability 
that this swimmer achieves this record ? 


The answer to this question cannot be got by expecting » 
hoping or by doing a survey of the opinions of the trainers 
or by asking the swimmer himself » but by trying. 


i.e. The swimmer covers the needed distance in the race several times » then we record 
the number of times in which he could achieve the requested number and divide it by the 
total number of times : so the quotient is the probability of achieving the new record in 
the next Olympics. 


The experimental probability depends on performing an experiment » then we record 
the results and use them to calculate the value of probability of an event occurrence 
using the rule : 


It is noticed that the more we carry out the experiment » the more we obtain an accurate 


value for the probability. 


Example If we tossed a piece of coin with double face 
200 times and the results of appearance of 
a head or a tail in each toss were recorded 
in a table as shown : 


Statistics 


Tallies 


mee € 


Calculate : 


1 The probability of appearance of a head. 
2 The probability of appearance of a tail. 


2 


UNIT 


Solution Number of getting heads 


1 The probability of appearance of a head = ER Le EE FETT 


Number of getting tails 
Total number of tosses 


=< 
= 599 7047 


2 The probability of appearance of a tail = 


1 Roll a fair die 25 times and record the results of appearance of 
a number on the upper face in a table, then calculate : 


(1)The probability of appearance of the number 4 
(2) The probability of appearance of the number 3 


2 Theoretical probability 


In the previous » we carried out the experiment of tossing a piece of coin and we 
found that : 


. ( The probability of appearance of a head = 0.58 | 


. The probability of appearance of a tail = 0.47 


But when we study this experiment theoretically » 


we find that : 


If we tossed the coin piece once » then we obtain either a head or a tail. 


i.e. the number of possible outcomes = 2 

Notice that : 
We can express 
the probability 
by percentage. 


and there is one chance to obtain a head and 


also one chance to obtain a tail. 


i.e. all outcomes of the experiment have the same 


chance to happen. 


i.e. We write 
the probability 

of appearance of 
a head = 50% 
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Notice the difference between the experimental probability of appearance of a head (0.53) 
and the theoretical probability of appearance of a head (0.50) 


i.e. When the number of times of carrying out the experiment increases 5 the value of 
experimental probability approaches the value of theoretical probability. 


i Definition of random experiment 


Random experiment is an experiment in which we can specify all its possible outcomes 
before carrying it out but we cannot determine certainly which of them will occur. 


: Sample space 


Sample space is the set of all possible outcomes of a random experiment and it is 
denoted by S 


For example: 
* When we toss a piece of coin once » then the sample space is 


S-[H.,T] 


* When we roll a fair die once observing the apparent number on the upper 
face » then the sample space isS - {1 5253545556} 


P Event | 


Event is a subset of the sample space. 


For example: 


If A is the event of appearance of an odd number when rolling 


a fair die once and observing the apparent number on the upper 


face »thenA={15355},ACS 


Generally — 


The probability of any event occurrence A C S is denoted by P (A) and it is given by 
using the relation : 


g 


53 


Example If a fair die is rolled once and we observe the apparent number on the 
upper face » find the probability of each of the following events : 


1 Ais the event of appearance of a number more than 4 
(Approximating the result to the nearest hundredth) 
2 B is the event of appearance of an even number. 


3 C is the event of appearance of a number equal to 5 


(Approximating the result to the nearest tenth) 
4 D is the event of appearance of a number equal to 7 


5 Eis the event of appearance of a number less than 7 
Solution 5. r1,5,5,4,5,6) »n(S)=6 
1 A={5 >6} »n(A) 22 
4 = 0.33 (to the nearest hundredth) 
2 B={2,4»6}»n(B)=3 ~ P@B)=2=05 


n P(A)=2= 


3 C={5} ;n(C)=1 

s P(C)z i 202 (to the nearest tenth) 
4 D={ orð :n(D)-zero 

+ PJS 2 — zero (the impossible event) 


5 E={1 92 33 9455 »6} »>n(E)=6 


SUPE) 4 = | (the certain event) 


Q The impossible event : is the event that has no chance for occurring. 


ie.| The probability of the impossible event = Zero 


© The certain event : is the event that has all the possible outcomes. 


i.e. | The probability of the certain event — 1 


© The value of probability of any event is not less than zero and not more than one 


i.e.| 0 «the probability of an event occurrence < 1 
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Example From the set of digits {3 54 55} 5 form a two-digit number 5 then 
find the probability of each of the following events : 


1 A «the event that the units digit is odd » 

2 B « the event that the tens digit is even » 

3 C « the event that the two digits are odd » 

4 D « the event that the sum of the two digits = 8 » 

5 E « the event that the product of the two digits = 20 » 


Solution s. £33 ,43 ,53 ,34 ,44 ,54 ,35 »45 555} »n(S)=9 


1 Az (33 43 553 335 45 ,55] »n(A)=6 P(A)= 2 =2 
2 B= [43.44.45] »n(B) 23 ~PB=2=4 
3 C - (33553 535555} »n(O) -4 P(C)= 4 
4 D={53 ,44,35} »n(D) 23 .PM)=Z=4 
8 E= {54,45} »n (B) -2 PE=$ 


Example A bag has an amount of marbles of the 
same size and touch. If 2 marbles are red 5 
3 are blue and 5 are white and a marble is 


drawn randomly 5 calculate : 


1 The probability of that (the drawn marble is red) 

2 The probability of that (the drawn marble is blue) 

3 The probability of that (the drawn marble is white) 

4 The probability of that (the drawn marble is not blue) 


Solution The probability of occurrence of a certain outcome 
; 
The number of possible chances to get this outcome 


The total number of chances 
'' The total number of marbles = 2 + 3 + 5 = 10 


1 The probability of that (the drawn marble is red) 


Hu The number of red marbles 2$. ] 
~ The total number of marbles | 10 5 


UNIT 
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2 The probability of that (the drawn marble is blue) 


The number of blue marbles 3 


= The total number of marbles 10 


3 The probability of that (the drawn marble is white) 


_ The number of white marbles EE 
~ The total number of marbles ~ 10 


a 
2 
4 The probability of that (the drawn marble is not blue) 


 —————————————— —-« LAB 


In the previous example : notice that : 


P (red marble) =4 » P (blue marble) =4 , 
2 


oe oe 
io t+ 10 +t 10 7! 


<. The sum of probabilities of all outcomes of a random experiment = 1 


P (white marble) => z 


So » if the probability of occurrence of an event is a » then the probability that it doesn't 
occur=1—a 
So » we can find the probability that the drawn marble is not blue as follows : 


The probability that the drawn marble is not blue 


NC s TT EE SOR 
= | - the probability that it is blue = 1 io = 10 
Example A Class has some students who wear 


glasses and other students who don’t 
wear glasses. If a student is chosen 
randomly from this class and the 
probability that this student wears 


glasses is 0.1 


1 Find the probability that this student does not wear glasses. 


2 If the number of students in this class is 30 students » find the expected 


number of students who wear glasses. 


S 
Lesson Two S 


Solution 1 The probability that this student does not wear glasses 


= | - the probability that the student wears glasses = 1 — 0.1 20.9 


2 *; The expected number of outcomes of an event = the probability of 
occurrence of this event x the total number of all possible outcomes. 
-. The expected number of students who wear glasses = 0.1 x 30 


= 3 students. 


Example A spinner game was divided into some equal sectors. 2 of them are 
green »4 are blue and the rest are red. If the probability that the 
pointer stops pointing at a green sector is i s then find the number 


of red sectors. 
Solution -. The probability that the pointer stops pointing at a green sector 


The number of green sectors 
The number of all sectors 


a e 2 
'" 6 ~ The number of all sectors 


-. The number of all sectors = 2 x 6 = 12 sectors. 


^. The number of red sectors = 12 — (2 + 4) = 6 sectors. 


(1) A box contains cards numbered from 1 to 15. If a card is drawn randomly 5 what 


is the probability that the written number on the card is divisible by 5 ? 


(2) An experiment has 3 outcomes. If the probability of occurrence of the first outcome 
is 0.3 and the probability of the second is 0.45 , calculate the probability of the third 


outcome. 


| (3) A farm has 2000 cows. If the probability of cow madness infection in this farm is 0.17 


» what is the expected number of infected cows ? 
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Second 


Geometry 
and 
Measurement 


Lesson One 
Lesson Two 
Lesson Three 


Lesson Four 


Lesson Five 


Lesson Six 

Lesson Seven = 
Lesson Eight 

Lesson Nine 

Lesson Ten 


Lesson Eleven 


Lesson Twelve 


TU LA. 


* use the deduc tive proof to prove the verity of the theorems. 
recognize the polygon and the difference between the convex polygon 
and the concave polygon. 
* find the sum of the measures of the interior angles and the exterior angles 
of any polygon. 
* recognize the regular polygon and find the measure of its interior angle 
* recognize the parallelogram and its properties 
* deduce when the quadrilateral be a parallelogram. 
* recognize the special cases of the parallelogram (Rectangle - Rhombus - Square). 
* deduce that the sum of measures of the interior angles of a triangle is 180° 
* recognize the exterior angle of a triangle and its measure. 
* deduce the relation between the length of the line segment joining the midpoints of two sides of 
atriangle and the length of the third side 
* recognize the Pythagoras' theorem. 
* recognize the properties of the reflection in a straight line, the reflection in a point, the translation and the rotation. 
* find an image of a geometric figure by using the reflection, the translation and the rotation. 


Revision on the important topics have been 


studied on geometry in the first term 


4 Relations between angles | 
y 


|| The two adjacent supplementary angles | 


The two adjacent angles formed by a straight line and a ray with a starting point on this 
straight line are supplementary. 


For example: 

In the opposite figure : 

If AB('1CD - [C] 

» therefore D 

m (Z ACD) + m (Z DCB) = 180° “Straight angle" 

and if m (Z ACD) = 135° B C A 
» then m (Z DCB) = 180? — 135° = 45° 


| Vertically opposite angles (V.O.A.) 


If two straight lines intersect » then each two 
vertically opposite angles are equal in measure. 


In the opposite figure : 


m(Z1)2m(Z2) » m(Z3)2m(Z4) 


For example: 

In the opposite figure : 

If AB N CD = {M} 

»>m(Z AMC) = 50° 

, then m (Z DMB) = m (4 AMC) = 50? (vertically opposite angles) 
m (4 CMB) = 180° — m (Z AMC) = 180° — 50° = 130° 

, then m (Z AMD) 2 m (4 CMB) = 130° (vertically opposite angles) 
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| Accumulative angles at a point 


The sum of measures of the accumulative angles at a point is 360° 


In the opposite figure : 
m(Z 1)+m(Z2)+m(Z3)+m(Z4)+m(Z5) = 360° [ 
For example: 

In the opposite figure : 

If MA » MB » MC and MD are rays having 

the same starting point M 

» then m (Z AMB) + m(Z BMC) + m(Z CMD) + m(Z DMA) = 360° 
So »m (4 DMA) = 360? — (90° + 40° + 70°) = 160° 


2 Parallelism 
If a straight line intersects two parallel straight lines : then : 
El Each two alternate angles are equal in measure. 


em(Z 3)-m(z 5) "Alternate angles" 


«m(Z 4)2m(Z 6) "Alternate angles" 


Each two corresponding angles are equal in measure. 
em(Z l)=m(Z 5) "Corresponding angles" 
:m(Z 2)=m(Z 6) "Corresponding angles" 
em(Z 3)=m(Z 7) "Corresponding angles" 


em(Z 4)=m(Z 8) "Corresponding angles" 


Each two interior angles in the same side of the transversal are supplementary. 


*m(Z 3)+m(Z 6)=180° "Interior angles in the same side of the transversal" 


*m(Z 4)+m(Z 5)=180° "Interior angles in the same side of the transversal" 
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: How to prove that two straight lines are parallel ? 


The two straight lines are parallel if a third straight line intersects them 
(as a transversal) and one of the following cases is satisfied : 


Two alternate angles have the same measure. 


Two corresponding angles have the same measure. 


Two interior angles in the same side of the transversal are supplementary. 


Notice each of the following figures where : AB and CD are two straight lines 


and MN is a transversal to them : 


AB // CD because : AB // CD because : AB // CD because : 
m (4 BEF) 2 m(Z EFC) | m(Z AEM) =m (4 CFE) m (Z AEF) + m (4 CFE) 
= 120° = 70° = 65° + 115° = 180° 
and they are two alternate | and they are two and they are interior angles 
angles. corresponding angles. in the same side of the 
C transversal. o N 


3 Cases of congruence of two triangles | 
ON 


Two triangles are congruent if one of the following cases is satisfied : 
E Congruence of two sides and the included angle of one 
triangle to the corresponding parts of the other triangle. Pin. i. 
Congruence of two angles and the side drawn between 
their vertices of one triangle to the corresponding parts of s. Fm 
the other triangle. 
Congruence of each side of one triangle to / a ÆN 
the corresponding side of the other triangle. 
Two right-angled triangles are congruent » if the hypotenuse 
and a side of one triangle are congruent to the corresponding zx zx 


3 parts of the other triangle. 
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Lesson 


Deductive proof 
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* Deductive proof is a theoretical method to prove theorems and reaching to results. 
In a deductive proof » we do not need to use geometric instruments in measuring » but 
we use definitions » properties » facts and previous theorems to get results 5 by writing 
mathematical statements » which means that when we write any statement » we have to 
mention the reason for which this statement is true. 
For example: A D 
If you know that 
ABCD is a rectangle 5 


you can write the following 


B C 
| Mathematical statement | pp Reason. | | 
* ABCD is a rectangle. Given 
*AB- CD | opposite sides in the rectangle are equal i in length 
E m(Z B) = 90° Angles of the rectangle are are right 
E AD // BC i NEN opposite s sides in the rectangle are parallel o] 


, How to write the proof in geometry ? | 
Read carefully the problem » in order to determine what is “given” » which are all 
information given in the problem » and “required” , which is the question we need to 


answer in the problem. 
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Use the given information in the problem to draw a clear geometric figure 

(if the figure is not already given) and put on the figure the given information in 
the problem as : side lengths » angles measures and so on. 

Write the given in form of points. 

Write the required to be proved. 


Think about a plan for the proof which is the main steps needed in order to arrive to 
the required. 


Write the proof by writing a mathematical statements mention for each statement a reason 


that makes this statement is true. 


Be sure that you answered the question of the problem. 


In the followings some examples showing how to write the deductive proof : 


If two straight lines intersect » then the measures of each two vertically 
opposite angles are equal. 


Given AB and CD are 
two straight lines 


intersecting at E 


Requiredto | m(Z AED)=m(Z BEC) 
prove (R.T.P.) 


Proof ++ Z AED and Z AEC are two adjacent angles 

where EC U ED - CD 

<. m (Z AED) + m (Z AEC) = 180° 

»'- Z AEC and Z BEC are 

two adjacent angles 

where EA U EB = AB 

-. m(Z AEC) + m (4 BEC) = 180° 

| ^ m(Z AED) + m (Z AEC) = m (4 AEC) + m (4 BEC) 

^ m (4 AED) =m (4 BEC) (Q.E.D) 
Similarly » you can prove that m (Z AEC) = m (4 BED) 


* Q.E.D. is an abbreviation for quod erat demonstrandum. 
It is a Latin abbreviation which means to be demonstrated 
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B 
Example Efl. In the opposite figure : 


AD N BC = {E} where AE = DE and BE = CE 
Prove that : A AEC = A DEB 
Solution 
ADN BC = [E] where AE = DE , BE = CE 
A AEC = A DEB 
* AD BC = {E} 
^. m (Z AEC) = m (Z DEB) (V.O.A) 
^. In AA AEC and DEB : 
AE - DE (given) 
CE - BE (given) 
m(Z AEC) 2 m(Z DEB) (by proof) 
-. A AEC = A DEB (Q.E.D.) 


P the opposite figure : 


Giver — | ornnes ient nenne reete tert tiet E 
-— RT RR 
find (R.T.F.) 

Proof OD ocu (given) and AB is a transversal. 


^mo DEB) sm. ) = 40° (corresponding angles) 

* ABM CD - [E] 

^m(ZABCO)zm(Z ..... )(V.O.A) 

^ m (4 AEC) = «++. (The req.) 
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[2] The sum of the measures of the accumulative angles at a point is equal 
to 360° | 


Given OA > OB , OC and OD are rays 


that start at O 


R.T.P. | The sum of the measures of 


the accumulative angles at 
O is 360° 


Construction | Draw DO and E EDO 


Proof - m (Z EOB) + m (Z BOA) + m (4 AOD) = 180° 

m (4 EOC) + m (4 COD) = 180° 

-. m(Z EOB) + m(Z BOA) + m (Z AOD) + m (Z EOC) 
4 m (Z COD) = 180° + 180° = 360° 


- m (Z AOB) + m (4 BOC) + m (4 COD) + m(Z DOA) = 360° 
(Q.E.D. 


Exam ple In the opposite figure : 
m (Z BAC) = 80° ,m (4 DCE) = 120° 
and m (Z ACE) = 140° 
Prove that : AB // CD 


Solution 
Given m (Z BAC) = 80° » m(Z DCE) = 120° , 
m (Z ACE) = 140° 


— 


R.T.P. AB // CD 
Proof -+ m (Z DCA) +m (Z DCE) + m (4 ACE) = 360° 


(accumulative angles at C) 

-. m (Z DCA) = 360° — (120° + 140°) = 100° 

<. m (4 BAC) + m (Z DCA) = 80° + 100° = 180° 

|. And they are interior angles in the same side of the transversal AC 


| 4 AB// CD (QED) 
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TRY 


by yourself 2, the opposite figure : 


m (Z AOB) = 130° , m (Z BOC) - 70? , 

m (Z COD) = 60° and OE bisects Z AOD 
Complete the following proof to prove that : 
OE and OB are on one straight line. 


Given CREER 


R.T.P. 


Proof | -; m(ZAOB) +m (4 BOC) « m (Z COD) + m (Z AOD) = ......... 2 
(Accumulative angles at O) 

^ m(Z AOD) = +++ B esca e erae uan o 

* OE bisects Z- (given) 


" m(ZAOE)- 4 m(Z "— ) 


" m(ZAOE)- 4 x a COMME 
^ m(Z AOE) + m (4 AOB) = «+--+: Spaans E REE o 
-. OE and OB are on one straight line. (Q.E.D.) 


Ie OMe meweweseuseceseecasennencasceesenen 


He was a Greek mathematician. He lived in Alexandria. 
Euclid introduced the system of axioms. 


Since this time, geometry of Euclid was considered a model of 
logical proof. 


Euclid 
Euclid’s Axioms (notations) : (325 B.C. - 265 B.C.) 
* Things which are equal to one thing are equal to each other. 

* If equals are added to equals, then the sums are equal. 
* Things which coincide with one another are equal to each other. 
* The whole is greater than the part. 


It is a simple closed line that consists of three line segments » or 


more. The polygon is named according to the number of its sides. 


3 sides 4 sides 
Triangle Quadrilateral 
6 sides 7 sides 
‘nn 
Hexagon Heptagon 
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* 


The simple line 
is the line that 
does not cut itself. 


5 sides 


Pentagon 


& sides 


Octagon 
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! Remarks 
© Each line segment of the line segments forming the polygon is called a side. 


© Each point resulted from intersecting of two adjacent sides of the polygon is called 
a vertex. 


© The sum of the side lengths of the polygon is called side ^ vertex 
the perimeter of the polygon. mà 


© Each line segment joining two non-adjacent vertices 


ES ext H 
of the polygon is called a diagonal. wd 


A angle 
@ The included angle between two adjacent sides of 


the polygon is called an interior angle. interior angle 1 


© The included angle between a side of the polygon and the extension of its adjacent 
side is called an exterior angle. 


@ The number of sides of any polygon = the number of its vertices = the number of its 
interior angles. 


Convex polygon and concave polygon 


* The polygon is convex * The polygon is concave if 
if the measure of any the measure of one of its 


of its interior angles is interior angles at least is greater 
less than 180° than 180° “reflex angle” 


l Remarks 


* In the convex polygon : 4 
If a straight line is drawn to pass through any 
two consecutive vertices» then the remaining 


vertices lie on one side of this straight line. 


* In the concave polygon : 4 
There are straight lines passing through ^ 
two consecutive vertices and the remaining 
vertices lie on two different sides of the 
straight lines. 
^ ' 


D 


3 


The sum of measures of the interior angles of the polygon 


We knew before that : The sum of measures of the interior angles of the triangle equals 180° 
We can use that to deduce a general rule to find the sum of measures of the interior angles 


of any polygon whose number of sides is n 


If we draw from any vertex of the polygon all diagonals that pass through this vertex » 
then the surface of this polygon will be divided into a number of triangles as shown in 
the following table : 


quadrilateral 


3 x 180° = 540? 


pentagon 


4x 180° = 720° 


5 x 180° = 900? 


heptagon 


From the previous, notice that : 


The number of resulted triangles = the number of the sides of the polygon — 2 


Generally : If we draw all the possible diagonals that out of a vertex of a polygon having 
(n) sides, then the surface of this polygon will be divided into (n — 2) triangles. 


*- The sum of measures of the interior angles of the triangle = 180° 
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For example: 
* The sum of measures of the interior angles of the octagon = (8 — 2) x 180° = 1080? 


* The sum of measures of the interior angles of the enneagon (nonagon) 
= (9 — 2) x 180° = 1260° 


Example Complete the following table : 
Number of sides of 
3 
the polygon 


Sum of measures of 
Solution Number of sides of a | 


its interior angles 
10 3 12 15 


the polygon | | 
Sum of measures of 8x 180°  1x180* 10x 180° 13x 180° 
its interior angles =1440° | =180°  -1800? , 22340? — 


Example The sum of measures of the interior angles of a polygon is 2160? 
Find the number of its sides. 


Solution ‘ The sum of measures of the interior angles of a polygon of n sides 
equals (n — 2) x 180° 


+. 2160? = (n - 2) x 180° 2n-2220 212 ^ n214 


<. The number of sides of this polygon is 14 sides. 


TRY 


by yourself 


1 Complete the following table : 


Number osides ofthe polygon | 1 [| i6 [s 
Sum of measures ofits interior angles — 3X7 540: 


Example In the opposite figure : 
LMN YN = {Z} »m(Z M)- 505, 
m (Z N) 2 70? , m (Z Y) = 85? and 
m (Z L) = 130° 
Find : m (Z X) 


3 


Solution 


UNIT 


Example 


Solution 
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m (4 M) = 50°  m(ZN)2 70? , m(Z Y)=85° , m (4 L) = 130° 

m (Z X) 

In A ZMN : 

* m(ZM)2 50? ,m(Z N) 2 70? 

-. m (Z NZM) = 180? — (50° + 70°) = 60° 

"m(ZLZY)2m(Z NZM) (V.O.A.) 
- m (4 LZY) = 60° 

'- The figure XYZL is a quadrilateral. 

. The sum of measures of its interior angles = (4 — 2) x 180° 


=2 x 180° = 360° 


-. m (Z X) = 360° — (130° + 85° + 60°) = 85° (The req.) 


If the ratio among the measures of the interior angles of 
a quadrilateral is2:3:3:4; 
find the smallest measure of the angles of that quadrilateral. 


* The ratio among the measures of the interior angles of a quadrilateral 


182:3:3:4 


^. The measures of the interior angles of this figure are 


2X5.,3X5,3Xand4X 


‘ The sum of measures of ihe interior angles of the quadrilateral 


= (4 - 2) x 180° = 2 x 180° = 360° 


2X4+3X4+3X44X= 360° s12x23609» . X= 300" = 30° 


12 


+ The smallest measure = 2 X 


-. The smallest measure of the angles = 2 x 30° = 60° (The req.) 


2 In the opposite figure : 
AE // BC » m (Z B) =70° » m (Z C) = 150? and m (Z D) = 80° 
Find : m (Z E) 


Lesson Two 14. 
| The sum of measures of the exterior angles of the convex polygon which has n sides 


* We mentioned that the exterior angle of the polygon is the angle c 
included between one side and the extension of its adjacent 
side and although we can draw two exterior angles equal in 
measure at each vertex of the polygon: but the rule of the sum 
of measures of the exterior angles use only one exterior angle 
at each vertex. i 

* At any vertex of the polygon , we find that the sum of measures of the interior angle and 
the exterior angle equals 180° 


\ Exterior angle 
V 


In the previous figure : m (Z 1) « m(Z 2) = 180° as an example. 

In the previous pentagon 5 we find that the sum of measures of the five exterior and five 
interior angles of the pentagon equals 5 x 180? 

Since the sum of measures of the interior angles equals 3 x 180? 

<. The sum of measures of the five exterior angles of the pentagon = 2 x 180? = 360° 


We can deduce that for any convex polygon of n sides as follows : 
The sum of measures of the exterior angles + the sum of measures of the interior 
angles = n x 180° 
". The sum of measures of the exterior angles + (n — 2) x 180° = n x 180° 
.. The sum of measures of the exterior angles = n x 180? — (n — 2) x 180° 
= 180? n — 180? n + 360° = 360° 


So we get : 


| The regular polygon EiT polygon is regular if : 


@ All its sides are equal in length. All its angles are equal in measure. 


| As examples for the regular polygons D | 
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l The measure of the interior angle of a regular polygon 


We knew that the sum of measures of the interior angles of a polygon of n sides = (n - 2) x 180° 
Then : 


If the polygon is regular » then its interior angles (whose number is n) are equal in measure. 


For example: 


+ The measure of each interior angle of the equilateral triangle = DOREM s 


(4-2) x 180° _ 
wa = 


60° 


* The measure of each interior angle of the square = 90° 


Example Complete the following table : 
Number of sides of 5 8 12 

the regular polygon 

Measure of one of 

its interior angles 


Solution 


Measure of one of 
its interior angles 


| 
6 x 180° 
8 


= 135° 


Exam ple [J The measure of one of the interior angles of a regular polygon is 144° 


Find the number of its sides. 
Solution  .. The measure of each interior angle of the regular polygon of n sides 
|. (n- 2) x 180? 
i n 
, BDX S ye ^ (n-2) x 180° = 144° n 
*, 180° n — 360° = 144° n ^. 180? n - 144? n = 360° 
“. 36? n= 360° < n=10 


^. The number of sides = 10 sides. 
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Another solution 


*^ The measure of the exterior angle of the polygon 
= 180° — the measure of the interior angle = 180° — 144° = 36° 


The sum of the measures of the exterior angles = 360° 


360° 


<. The number of the exterior angles = 36° 


= 10 angles. 
-. The number of sides = 10 sides. 
Notice that : 


The number of the polygon sides = The number of its vertices 
= The number of its interior angles = The number of its exterior angles 


The number of sides of the regular polygon in which the measure of one of its interior 


-— 360° 
angles is X = d180-Xx 


For example: 


The number of sides of the regular polygon which the measure of one of its interior 


. wo DEM — 
angles is 144° = 180 1445 > 10 sides. 


TRY 


»y yourself 


The number of sides of the regular polygon 
The measure of one of its interior angles 
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« In primary stage you have studied the parallelogram and its properties and in this 
lesson you will remember first what you studied before , then you will study when 
a quadrilateral will be a parallelogram. 


7 


Parallelogram is a quadrilateral » in which each two opposite sides are parallel. 


In the opposite figure : 
If ABCD is a quadrilateral in which 
AB//DC >» AD//BC 


» then ABCD is a parallelogram. 


A quadrilateral in which only two sides are parallel is called / 


a trapezium » as shown in the opposite figure in which : / X 
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l Properties of parallelogram 


Each two opposite sides are 
equal in length. 


Each two opposite angles are em(Z A)=m(ZC) 
equal in measure. *m(Z B)=m(ZD) 


*m(Z A) * m(Z B) = 180° 
The sum of measures of each *m(Z B) m(Z C)z 180° 
two consecutive angles is 180° *«m(Z C) m(Z D) = 180? 
*m(ZD)«-m(Z A)z 180° 


The two diagonals bisect each 
other. 


Example In the opposite figure : 
ABCD is a parallelogram in which : 
AB = 8 cm. BC = 6 cm. and m (Z B) = 120° 
Find : 
1 The length of each of CD and DA 
2 The measure of each of Z D » Z A and ZC 
3 The perimeter of ABCD 


w 


8cm. A 


Solution 

ABCD is a parallelogram » AB = 8 cm. » BC = 6 cm. and m (Z B) = 120° 
1 CD and DA 2 m(Z D) »m(Z A) and m (Z C) 
3 The perimeter of ABCD 


EZ 


Proof 


Example 


Solution 


Given 


R.T.F. 


Proof 
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+: ABCD is a parallelogram 
“.CD=AB=8cm. (Properties of a parallelogram) 
and DA = CB = 6 cm. (Properties of a parallelogram) (First req.) 


»m(Z D)=m (4 B)=120° (Properties of a parallelogram) 
s's m(Z A)+m (Z B) = 180° (Properties of a parallelogram) 
:m(Z B) = 120° 
<. m (Z A) = 180° — 120° = 60° and m (4 C)=m (4 A)=60° (Second req.) 
The perimeter of ABCD = (AB + BC) x 2 
= (8 + 6) x 2 = 14 x 2 = 28 cm. (Third req.) 


In the opposite figure : p p 
ABCD is a parallelogram whose diagonals ie 


intersect at M. If BC = 4 cm. » BM = 2 cm. and Lm, 
B 


MC 23 cm. » then find : the perimeter of A AMD C 4cm. 


ABCD is a parallelogram whose diagonals intersect at M » BC =4 cm. » 
BM =2 cm. and MC =3 cm. 
The perimeter of A AMD 
+: ABCD is a parallelogram 
^. AD = BC = 4 cm. (Two opposite sides in a parallelogram) 
': The two diagonals bisect each other. 
<’. MD = MB = 2 cm. and AM = MC =3 cm. 

. The perimeter of A AMD = AD + MD + AM=4+2+3=9cm. 

(The req.) 


Ain the opposite figure : 
ABCD is a parallelogram whose diagonals intersect at M 


If BC = 5 cm. , DC = 3 cm. sDM=2cm. S uc 
and m (Z ABC) = 127° e c 


Complete the following : 
(1]AB P —— cm. and AD s --.--..-- cm. (2) Baeus cm. 
(3)m (4 ADC) = TUER ?*,m(Z BAD) = ° and m (Z BCD) = + o 


(4| The perimeter of L7 ABCD = -++ cm. 
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i When does a quadrilateral represent a parallelogram ? 


A quadrilateral represents a parallelogram if one of the following conditions satisfies 


Each two Each two Two opposite Each two The two 
opposite sides opposite sides sides are parallel opposite angles diagonals bisect 
are equal in and equal in are equal in each other. 


Example In the opposite figure : R A 
n ABCD is a parallelogram , H EAB B 
where : AB = BH c 
Prove that : BHCD is a parallelogram. H 
Solution 

Given ABCD is a parallelogram and AB = BH 

R.T.P. BHCD is a parallelogram. 

Proof ‘: ABCD is a parallelogram -. AB=CD 
* AB = BH (Given) - DC=BH (1) 
- AB// DC ;HEAB -. BH // DC (2) 
From (1) and (2) : -. DC = BH and DC // BH 
-. BHCD is a parallelogram. (Q.E.D.) 


2 In the opposite figure : 
ABCD is a quadrilateral » its diagonals intersect at M > 
AB// CD » m (Z AMB) = 58° »m(Z MBC) = 32° 
and m (Z MAD) = 26° 
Prove that : ABCD is a parallelogram. 


EI 


We studied in the previous lesson that the parallelogram is a quadrilateral in which each two 

opposite sides are parallel, we notice that this condition is verified also in each of , 
and 

So» we said that each of rectangle» rhombus and square is a special case of the parallelogram 

with the same properties of it which stated in the previous lesson, as well as some another 


properties for each figure. In this lesson» we will represent each figure of them and its properties. 


The rectangle is a parallelogram with a right angle. ! 


Properties of the rectangle 


The four angles of the rectangle are all equal in measure and 
the measure of each is 


m(ZA)zm(ZB)sm(ZC)zm(Z D)- 90 
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) The two diagonals of the rectangle are equal in length. 


AC = BD and as the two diagonals bisect each other 
» then AM = BM = CM = DM 


The rhombus is a parallelogram in which two adjacent 


sides are equal in length. + 


i Properties of the rhombus 


The rhombus has the same properties of the parallelogram and some additional 
properties as the following : 


The four sides of the rhombus are all equal in length. 


AB-BC-CD-DA 


The two diagonals of the rhombus are perpendicular and bisect 
each of its interior angles. 


* AC LBD 


*m(Z1)2m(Z2)2m(Z3)2m(Z 4) 
*m(Z5)2m(Z6)2m(Z7)2m(Z 8) 
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The square is a parallelogram with a right angle 


and two adjacent sides are equal in length. 


| Properties of the square 


The square has the same properties of the parallelogram and some additional 


properties as the following : 
D A 
The four sides of the square are all equal in length. 
AB = BC = CD = DA 
€ B 
The four angles of the square are all equal in measure and each of " à 
them is of measure 90° 
m (Z A)=m(Z B)2m(Z C) 2 m(Z D) 90* c " 
The two diagonals of the square are equal in length » perpendicular ^ " 
and each diagonal bisects the two vertices angles which this 
diagonal joins into two angles each one of measure 45*. " 
+ AC = BD and hence AM = BM = CM = DM s Me 
* AC LBD e B 


We can also define the square as follows : 
© A square is a rectangle with two adjacent sides equal in length. 
© A square is a rectangle with two perpendicular diagonals. 
© A square is a rhombus with a right angle. 

© A square is a rhombus with two diagonals equal in length. 


A 
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Notice that : 


To prove that the quadrilateral is a rectangle » a rhombus or a square » we must first 
prove that it is a parallelogram , as we see in the previous lesson ; then : 


The parallelogram is 


a rectangle 


_ a rhombus l a square 


if : 
One of its angles is 
a right angle 


Its two diagonals are 
equal in length. 


if : 
Two adjacent sides 
are equal in length. 


Its two diagonals are 
perpendicular. 


if : 
One of its angles is right and two 
adjacent sides are equal in length. 


One of its angles is right and its 
two diagonals are perpendicular. 


Its two diagonals are perpendicular 
and equal in length. 


Two adjacent sides are equal in 
length and its two diagonals are 
equal in length. 


Example In the opposite figure : X 
XYZL is a rhombus in which m (Z LYZ) = 27* 
Calculate the measures of the angles of the " - 
rhombus XYZL z 
Solution 

Given XYZL is a rhombus in which m (Z LYZ) = 27° 

RTF. m (Z XYZ) »m(Z XLZ) »m(Z X) and m (Z Z) 

Proof ' YL is a diagonal in the rhombus XYZL 
^. YL bisects Z XYZ ^ m (4 XYZ) =2 x 27° = 54° 
>‘ each two opposite angles in the rhombus are equal in measure. 


- M (4 XLZ) = 54° 


UNIT 
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Example 


Solution 
Given 
R.T.P. 
RTF. 
Proof 


Example 
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*: The rhombus is a special case of the parallelogram 

<. Each two consecutive angles are supplementary 

<. m (4 X)+m(Z XYZ) = 180° 

- m(Z X) + 54° = 180° - m (Z X) = 126° 

imiczsele (The req.) 
Try to solve this example by another method using the properties of 
the rhombus 


In the opposite figure : D A 
ABCD is a square» H € BC such that DH // AC 

1 Prove that : CH - BC 

2 Find : m (4 ADH) - i " 


ABCD is a square and DH // AC 
CH = BC 
m (Z ADH) 


-- AD // BC (two opposite sides in the square) and H c BC 
-. AD // CH 


‘+ DH // AC (given) 

^. ACHD is a parallelogram. -. CH=AD 

But AD = BC (two opposite sides in the square) 

^ CH =BC (First req.) 
< AC isa diagonal in the square. -. CA bisects Z BCD 

" m(Z BCD) = 90° -. m (4 ACD) = 45° 


-- DH // AC and CD is their transversal. 
<. m (4 CDH) = m (Z ACD) = 45? (two alternate angles) 
.'- m(Z ADC) = 90° (property of the square) 
-. m(Z ADH) = m (Z ADC) + m (Z CDH) 
= 90° + 45° = 135° (Second req.) 
In the opposite figure : A D E F 


ABCD ; EBCF are two parallelograms » 
D and E belong to AF » AB = FC , BC = DE 
Prove that : The figure DBCE is a rectangle. 


Lesson Four i4 


Solution 
Given ABCD and EBCF are two parallelograms » AB = FC , BC = DE 
R.T.P. The figure DBCE is a rectangle. 


Proof ^ ABCD is a parallelogram. -. AD // BC 
» D and E belong to AF -. DE // BC 
>’. DEZ BC -. DBCE is a parallelogram. 
>’ ABCD is a parallelogram. ^. AB=DC 
>. EBCF is a parallelogram. -. FC = EB but : AB = FC 
^ DC = EB 


<- DBCE is a parallelogram and its diagonals are equal in length. 
-. DBCE is a rectangle. (Q.E.D.) 


Using the given in each figure , complete where M is the intersection 
point of the diagonals : 


€ 
9 
+ 


C B 
ABCD is a parallelogram : ABCD is a square : 
* The perimeter of A ABC = -......... cm. * The perimeter of the square = .-....... cm. 
em (4 AMB) = ......... o em (4 BAC) = ......... o 


Cc B 


ABCD is a rhombus : ABCD is a rectangle : 
V ADyss esee cm. e BDz ......... cm. 
«m(Z BAM) = ~. o *«m(Z MCD) = «+--+. o 
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The sum of the measures of the interior angles of a triangle is 180° 


Given 
R.T.P. 


Construction 
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ABC is a triangle re: OE- 
m (Z A) +m (4 B) +m (4 ACB) = 180° 

Draw CX // AB 

* Z XCY is a straight angle 

- m (Z XCA) +m (Z ACB) +m (4 YCB) = 180° 

-~ XY // AB 

-.m(Z XCA) =m (ZA) (alternate angles) 

m(Z YCB)=m (ZB) (alternate angles) 

- m(Z A) +m (4 ACB) + m(Z B) = 180° 


In the opposite figure : 
ABC is a triangle in which m (Z A) =75° » 


m (Z B) 2 60? , ?\ 


X C AB and Y C AC 
Such that : XY // BC d 3 
Find : m (Z AYX) 


Solution 


Given 
R.T.F. 


Proof 


Example 


Solution 
oh 


Given 
R.T.F. 


Proof 
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XY // BC »m(Z A) =75° and m (Z B) = 60° 


m (Z AYX) 


" m(Z A) 2 75? and m (Z B) = 60° (given) 


» the sum of measures of the interior angles 


Try to solve 
the example by 
another method, 


of A ABC = 180° 


-. m (4 C) = 180° — (75° + 60°) 
= 180° — 135° = 45° 


' XY // BC and AC is a transversal. 
^ m(Z AYX) = m (Z C) = 45° (corresponding angles) (The req.) 
In the opposite figure : A 


BM bisects Z ABC 5 CM bisects Z ACB 
and m (Z BMC) = 125° 
Find : m (Z A) 


BM bisects Z ABC » CM bisects Z ACB and m (Z BMC) = 125° 
m(Z A) 

^ The sum of measures of the interior angles of A MBC = 180° 
and m (Z BMC) = 125° 

- m(Z 1)+m(Z 2) = 180? — 125° = 55° 

But m (4 ABC) =2m(Z 1) and m (Z ACB) = 2 m (Z 2) 

- m (4 ABC) + m(Z ACB) = 2 x 55° = 110° 

'^ The sum of measures of the interior angles of A ABC = 180° 


- m(Z A) = 180° — 110° = 70° (The req.) 
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P" the opposite figure : 
BD N AE = {C} , AF // BC 
m (Z BAF) = 65° and m (4 DCE) = 55° 
Find : The measures of the interior angles of A ABC 


| The exterior angle of the triangle A 


In the opposite figure : 
— — Exterior 
If ABC is a triangle » D C CB and DE CB , then Z ABD ande 
is called an exterior angle of A ABC E B D 
Notice that : - n 

In the opposite figure : 

Z ACD is not an exterior angle of A ABC - 

because D € BC by ^ 


| The measure of an exterior angle of a triangle 


The measure of an exterior angle of a triangle is equal to the sum of the measures 
of its non adjacent interior angles. 


In the opposite figure : 

If ABC is a triangle » D C CB and DÉ CB > 

then m (Z ABD) = m(Z A) * m(Z C) 

We can prove that as follows : 

<- m(ZA)«m(Z C) - m(Z ABC) = 180° 

>m(Z ABD) + m (Z ABC) = 180° 

- m(Z ABD) + m(Z ABC) = m(Z A) +m (4 C) +m (4 ABC) 


-. m(Z ABD) 2 m(ZA) * m(Z C) (Q.E.D.) 


—Notice that : - 
The measure of the exterior angle of a triangle is greater than the measure of any interior 


angle of the triangle except its adjacent angle. 


i.e. In the previous figure : m (4 ABD) > m (Z A) and m (Z ABD) » m (Z C) 
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* 
Example In the opposite figure : 
ABC is a triangle » D € BC and EC AC 


M a 
where BE bisects Z ABC , 80 
m (Z. A) = 80° and 
m (Z ACD) = 150° 
Find : 
1 m(Z ABC) 2 m(Z BEC) 
Solution 
Given | BE bisects Z ABC » m (Z A) = 80° and m (Z ACD) = 150° 


R.L.F. | 1 m(Z ABC) 2 m(Z BEC) 


Proof " 2 ACD is an exterior angle of A ABC 
^ m(ZACD)2m(ZA)4m(Z ABC) 
". 150° = 80° + m (Z ABC) 


^ m(Z ABC) = 150° - 80° =70° (First req.) Try to solve 
the example by 


another method, 


- BE bisects Z ABC (given) 


^ m(Z ABE) = + m (4 ABC) = X = 35° 
‘s Z BEC is an exterior angle of A ABE 


^ m(Z BEC) 2 m (Z A) + m (Z ABE) = 80° + 35° = 115° (Second req.) 


2 In the opposite figure : 
ACDC ,DE//CB, 

m (Z D) = 100° and m (Z B) = 40° 
Find : m (Z BAD) 


by yourself 
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If two angles of one triangle equal two angles of another triangle in measure » then the 
third angle of the first triangle is equal in measure to the third angle of the other triangle. 


In AA ABC and DEF » D À 
if m (Z A) 2 m (Z D) and m (Z B) 2 m (Z E) , 
then m (Z C) 2 m(Z F) 
F E € B 
Example In the opposite figure : ^" 


ABC and DEF are two triangles » E EBC > 


FCRC DEN AB and DF / AC ta 


Prove that: m(Z A) 2 m(Z D) CR E B 
Solution 


Given DE // AB and DF // AC 
R T.F. in (Z A) 2 m (Z D) 


Proof -- DE // AB and BC is a transversal to them. 
+. m (4 1) 2 m (Z 2) (corresponding angles) 
-: DF // AC and BC is a transversal to them. 
-. m(Z3)2m(Z 4) (corresponding angles) 
In AA ABC and DEF : 

; m(Z I)2m(Z2) and m(Z 3)2m(Z 4) 


- m(ZA)2m(Z D) (Q.E.D.) 


* If the sum of measures of two angles in a triangle equals 90^ » then the third angle 
is right. 

* If the sum of measures of two angles in a triangle is less than 90° , then the third angle 
is obtuse. 

+ If the sum of measures of two angles in a triangle is more than 90^; then the third angle 

is acute. 
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Example In the opposite figure : B 
ABC is a triangle in which m (Z A) = 2 m (Z B) 24 X^ 
and m (4 C)=7 X° 
Prove that : Z C is an obtuse angle. 


LY A 
Solution e A 
Given m(Z A)=2m(ZB)=4X° andm(Z C)=7X° 
R.T.P. Z C is an obtuse angle. 
Proof "2m(ZB)24X^ ^ m(ZB)22x 
“m(ZA)+m(ZB)=4X°4+2X° =6Xx° 
"m(ZCO)27x ^ m(ZA)«m(ZB)«m(Z C) 
^. 4 C is an obtuse angle. (Q.E.D.) 


! Remark © 
If the measure of an angle in a triangle equals the sum of measures of the other two 
angles » then the triangle is right-angled. 


In the opposite figure : 


If ABC is a triangle in which : m(Z A) +m (Z C) 2 m (Z B) 
> then m (2 B) = I^ = 90° 
i.e. A ABC is right-angled at B 


Example n ABC is a triangle in which m (Z A): m (Z B): m(Z C) 22:3:5 


Prove that the triangle is right-angled , then mention the right angle. 
Solution 


Given ABC is a triangle in which m (Z A) : m (2 B):m(ZC)=2:3:5 
R.T.P. A ABC is right-angled and mention the right angle. 
Proof " m (Z A) +m (4 B) is equivalent to 5 parts and m (Z C) 
is equivalent to 5 parts 
- m(ZA)*m(Z B)2m(Z C) 
^ The sum of measures of the interior angles of a triangle = 180° 
“.m(ZA)+m(ZB)+m(ZC) = 180° 
<. m (Z A)+m (4 B)=m (ZC) =90° 
^. A ABC is right-angled at C (Q.E.D.) 


The ray drawn from the midpoint of a side of a triangle parallel to another side 
bisects the third side. 
Given D is the midpoint of AB » DE // BC 
R.T.P. E is the midpoint of AC 
Construction | Draw AX // BC 
-: AX // DE // BC 
, AB and AC are two transversals 
to them at D and E respectively. 
>’. AD = DB ^ AEB =EC 
+. Eis the midpoint of AC 


In the opposite figure : 
ABCD is a parallelogram s 
H C AD such that : AD = DH » HC N AB = {0} 
Prove that : 
HC - CO AB - BO 


92 


Lesson Six $4 


Solution 


Given ABCD is a parallelogram » AD = DH and HC N AB = {0} 

R.T.P. 1 HC=CO 2 AB - BO 

Proof In AHAO: 

' Dis the midpoint of HA (given) » 

DC // AO (definition of the parallelogram) 

^. C is the midpoint of HO 

i.e. HC = CO (theorem) (Q.E.D. 1) 
- C is the midpoint of OH (proved) 

> CB//HA (definition of the parallelogram) 

^. B is the midpoint of AO 

i.e. AB = BO (theorem) (Q.E.D. 2) 


Corollary The line segment joining the midpoints of two sides of a triangle is 
parallel to the third side. 


LI 


In the opposite figure : A 
If ABC is a triangle in which D 

is the midpoint of AC , 

E is the midpoint of AB ; then : ED // BC 


Example In the opposite figure : 
X is the midpoint of AB; 
XY // BC and Z is the midpoint of DC 
Prove that : YZ // AD 


Solution 
Given | X is the midpoint of AB , Z is the midpoint of CD and XY // BC 
RTP. | YZ// AD 
Proof In AABC: 


" AX = XB , XY // BC -. AY = YC (theorem) 
In AACD: -» AY=YC (proved) : DZ = ZC (given) 
- YZ// AD (corollary) (Q.E.D.) 


TRY 1 . 
SEN In the opposite figure : 
ABCD is a parallelogram and M is the point 
of intersection of its two diagonals. 
Draw MH // BC to cut AB at H é B 
Prove that : AH = HB 


The length of the line segment joining the midpoints of two sides of a triangle is equal 
to half the length of the third side. 


Given ABC is a triangle » D is the midpoint " 
of AB +H is the midpoint of AC H D 


RTP. | DH-lBC ENO N 
Construction | Draw HO // AB to cut BC at O " N 
Proof : D is the midpoint of AB > His the midpoint of AC 
-. DH // BC (corollary) 
-« HO // AB (construction) » H is the midpoint of AC 


uw 


+. O is the midpoint of BC :. BO= 4 BC 
, -v the figure DHOB is a parallelogram. 
- DH - BO- + BC (QED) 
Example In the opposite figure : 
ABC is a triangle in which X » Y and Z are ^ 
Z P acf. x 


the midpoints of AB . BC and CA respectively. 
If XY 23cm. » YZ = 5 cm. and ZX = 6 cm. » ESSA 
C 


then find : the perimeter of A ABC 

Solution 

Given ABC is a triangle in which X » Y and Z are the midpoints of AB; 
, BC and CA respectively » XY = 3 cm. » YZ = 5 cm. and ZX = 6 cm. 
R.T.F. | The perimeter of A ABC 
Proof | InAABC: 
-+ X is the midpoint of AB and Z is the midpoint of AC 
HAZ 4 BC (theorem) 


- BC=6x2=12cm. 
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Similarly : + X is the midpoint of AB and Y is the midpoint of BC 
^ XY- AC 
^ AC=3x2=6cm. 
Similarly : -- Y is the midpoint of BC and Z is the midpoint of AC 
^ YZ- laB 
- ABz5x2z 10cm. 
". The perimeter of A ABC = AB + BC + CA = 10 + 124 6 = 28 cm. 
(The req.) 


Example In the opposite figure : 
ABCD is a parallelogram in which : 
AC N BD = {M} , E is the midpoint of AB 
» F is the midpoint of BC 
Prove that : The figure EBFM is a parallelogram. C F B 


Solution 


Given | ABCD is a parallelogram 5 E is the midpoint of AB 
» F is the midpoint of BC 


R.T.P. The figure EBFM is a parallelogram. 


Proof " ABCD is a parallelogram whose diagonals intersect at M 

^. Mis the midpoint of each of AC and BD 

^ InA ABC: 

" Eis the midpoint of AB 5M is the midpoint of AC 

-. EM // BC 

-. EM // BF 

» EM = 4} BC (theorem) 

-. EM = BF 

-. The figure EBFM is a parallelogram. (Q.E.D.) 


2 In the opposite figure : 
XYZ is an equilateral triangle whose side is of length 6 cm. 5 
D is the midpoint of YZ and H is the midpoint of XY 


Prove that : A HYD is an equilateral triangle and 
find its perimeter. 


In the opposite figure : 


¢ If ABC is a right-angled triangle at A in which : 


= 4 length units > = 3 length units 
, = 5 length units » then : 


The area of the square drawn on AB 
= (AB)* 216 square unit. 
The area of the square drawn on AC 
- (AC) = square unit. 
The area of the square drawn on BC 


-(BC)- square unit. 


The area of the square drawn on BC is equal to the sum 
of the areas of the two squares drawn on AB and AC 


(BC)? = (AB)? + (AC) 


The verbal formula of this relation is defined by Pythagoras’ theorem. 


The sum of areas of the squares on the sides of the right angle of 


a right-angled triangle is the same as the area of the square on the hypotenuse. 
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We can also write the previous theorem as follows : 


| C 
i.e. If ABC is a right-angled triangle at As then : 
80709? 1008 
* From the previous relation, we can deduce the following two relations : 
Example In each of the following figures : 
Find the side length which is denoted by sign (?) : 
C 
c 
å g So, E 
& E 
a 4 5 e ? 
B Il5cm À B ? A B 8.5 cm. A 
Fig. (1) Fig. (2) Fig. (3) 


Solution 
In fig. (1) : 


^" A ABC is right-angled at A 

-. (BC) = (AB)? + (AC)? = (15)? + (20)? = 225 + 400 = 625 
^. BC 23/625 = 25 cm. 

In fig. (2) : 

' A ABC is right-angled at B 

' (AB) = (AC)? - (BC)? = (15 — (9? = 225 - 81 = 144 

^. AB =1 144 = 12 cm. 

In fig. (3) : 


" A ABC is right-angled at C 


“. (AC)? = (AB)? - (BC)? = (8.5? — (7.5)? 2 7225 — 56.25 = 16 
^. AC =f16 = 4 cm. 
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A In the opposite figure : 


A ABC is right-angled at A 1 
Complete the following table : 
Tab sen. [item [izom [200m [om fo | 
Tac [6am [9m [=| | om [asm] 8 
Example In the opposite figure : D T 
ABCD is a quadrilateral in which : » 
m (Z B) 2 m (Z ACD) = 90° a d 
, AB 24 cm. » BC = 3 cm. and AD = 13 cm. 
Find : The length of each of AC and CD 
Solution 
Given m (Z B) 2 m (Z ACD) = 90° , AB = 4 cm. BC =3 cm. and AD = 13 cm. 
R.T.F. The length of each of AC and CD 
Proof | =» AABCis a right-angled triangle at B 


e (AC)? s (AB)? B (BC)? (Pythagoras’ theorem) 

^. (AC? = (4 + (3)? = 164 9 = 25 

» AC =125 2 5 cm. (First req.) 
-- A ACD is a right-angled triangle at C 

EA (CD) = (AD)* - (AC (Pythagoras' theorem) 

^. (CD)? = (13)? - (5)? = 169 - 25 = 144 


-. CD =1 144 = 12 cm. (Second req.) 
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Example In the opposite figure : 1 
ABC is a right-angled triangle at B , DC AC 
such that BD L AC ; AB = 8 cm. and CB = 6 cm. D E 
Find : The length of BD 
solution C 6m B 
Given A ABC is right-angled at B » BD | AC , AB = 8 cm. and CB = 6 cm. 
R.T.F. The length of BD 
Proof " A ABC is right-angled at B 
^ (AC = (AB)? +(BC)* (Pythagoras' theorem) 
^. (AC)? = 64 + 36 = 100 -. AC 2 1100 = 10 cm. 
>‘. the area of A ABC = 4 BC x AB = 4 x 6 x 8 = 24 cm? 
» v the area of A ABC = 4 AC x BD 
7242 4x 10 x BD .24=5BD 
^. BD= 4 z 48cm. (The req.) 
2 In the opposite figure : A 


ABC is a triangle in which AB = 13 cm. 
»AC =15 cm., D € BC such that AD | BC and BD = 5 cm. & 


Find : The length of DC 


E D 5cm. B 


EJ 
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Enrichment information (for reading only) 


You can get three numbers representing the lengths of sides of a right-angled triangle 


as follows : 


(B 1. Mis an even number bigger than 2, then the numbers | M (M) - 1 (3) + 1 


T three lengths of sides of a right-angled triangle as shown in the following 


ERN NN NI 
[poe [den 
KENN INT: 

t 


2 2 
DI x ,M +1 


If M is an odd number bigger than 2, then the numbers 


represent three lengths of sides of a right-angled triangle as shown in the following 


table : 
Side length of the 
right angled triangle 
" 
5-41 
2 


8141. 9 540 »41 


In this lesson» you will recognize the meaning of the geometric transformations also recognize 


quickly three types of them : 
Reflection. Translation. Rotation. 


And you will study each of them in details next lessons. 


In each of the following figures , notice the image of A ABC : 


Image 
Image / P a l 

/ P 

Z P 

Image Original Original — 
Original 
The point A has been transferred to A 
The point B has been transferred to B 
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z3 
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* The point C has been transferred to C 
Thus » all the points of A ABC have been transferred to another position » then we say that 


A ABC has been transformed from a position to another position. 


From the previous, we deduce that 


If all the points of a geometrical figure have moved according to a certain system » then 
we will obtain an image in a new position to the same figure » then we say that this figure 
has been under the effect of a geometric transformation. 


i.e. The geometric transformation maps each point P in the plane onto an image point P 


in the same plane. 


Example Draw the image of A ABC where A (1 » 1) s B (451) * C(155) 
according to each of the following transformations » then describe 
its type : 

1 (X sy) —-CX»*y) 
2 (X5y) —-(-y > X) 
3 (X sy) —-(X»y-5) 


Solution 1 aq, D) RA C11) 
B(4;) £€X. B HN 
eu ,5 959368 (-155) 
The transformation is reflection. 


3 A1, D £X A C151) 
B(4;D) £X Bc154 
C(1,5€ 2X 6c5.0 


euv 


Qi T F Y 


The transformation is rotation. x 


' 
D = 


[ 
DJ 
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Bn 555a. 
B (4,1) €*-3. B 4-4) 
C(1,5)97-3. 60,0) 


The transformation is translation. 


TRY 


by yourself 


Map each of the following shapes due to the geometric transformation 
above it , then describe its type : 


(1) (x y) —-Cx5-y) (2) (x s —e- C x sy) (3) (x y) —e (x »y +2) 


Lesson 


Reflection 
in 
a straight 
line 


If you stand in front of a plane mirror » then you will 

see your picture (image) reflected in the mirror in the 4 | 
same size and details and you will notice also that Š 

the distance between the image and the mirror equals A 
the real distance between you and the mirror. If you - k 


approach the mirror » then you will find that your 4 A 


image approaches also the mirror. 


Definition of reflection in a straight line 


Reflection in the straight line L maps each point A to the point A in the same plane such that : 


£ If AE L ; then the straight line L is the perpendicular L 


bisector to the line segment AA 
If B EL ; then B is reflected onto itself A A 


i.e. B coincides B B 
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Finding the image of a point by reflection in a given straight line ) 


* To find A which is the image of A by reflection in the straight line L » we do as follows : 


A 
1 Draw an arc of a circle with centre A 


to cut Lat B and C 


c ~p 
2 With the same radius length taking B and C as centres » draw 
Š A 
two arcs in the other side of the straight line L to intersect at A ' 
» then A is the image of A by reflection in L à t 
—————— 
Check by measuring that : s 4 " 
AA .L Land L bisects AA 4 
A 


_Finding the image of a polygon by reflection in a given straight line ) 
* To find the image of a polygon as A ABC by reflection in the straight line L » 
we do as follows : 


E 
1 Find the image of each vertex of A ABC " 
by reflection in the straight line L as we did before B ^ 
(A is the image of A ; B is the image of B and 
E ` 
— : — áo 
C is the image of C) 
TENE. WR DG TUN, M MN B 
2 Draw AB ; BC and CA ; then A ABC is the image uw 
of A ABC by reflection in the straight line L 
e 
Check by measuring that : S sos 
A ABC = A ABC 


*AB - AB , BC - BC and CA=CA 
*m(ZA) -m(Z A) sm(Z B) 2 m(Z B) andm(Z C) 2 m (Z C) 


From the previous, we deduce that : 


Reflection is a geometrical transformation which transforms the geometrical shape into 
another one congruent to it (equal to it in its side lengths and angle measures), 


but the direction of reading the shape is the opposite direction of reading the image. 
Notice that : 
The reading of ^ ABC is clockwise 4) while the reading of ^ ABC is anticlockwise wi 
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i Properties of reflection in a straight line 


illustrated Draw the image of the rectangle ABCD in which AB = 4 cm. 
example , Bc =2cm.by reflection in AB 

Solution 
We draw the rectangle 
ABCD in which : 
AB = 4 cm. and BC = 2 cm. 


To find the image of the 
rectangle ABCD by reflection in 
AB » we do as follows : 


1 The images of A and B by reflection in AB are the same because they 
belong to AB 


2 We find the image of D by reflection in AB > let it be D » the image of 
C by reflection in AB let it be C » then we get the rectangle ABCD to 
be the image of the rectangle ABCD by reflection in AB 


Notice that : 
E AD = AD , DC = DC , CB - CB and AB 
is a common side. 


_\. Reflection in a straight line reserves 
I.e.) - 
'— the lengths of the line segments. 


al alee ‘ema BAD) ~~ Reflection in a straight line reserves 
»m (Z ABC) = m (Z ABC) B5 


m (Z C) 2 m (Z C) and m (4 D) 2 m (Z D) 


the measures of the angles. 


From the rectangle ABCD : AD // BC 
» from the rectangle ABCD : AD // BC 
<. The images of the two parallel line a the parallelism. 
segments are also two parallel line segments. 


Reflection in a straight line reserves 


The reading of the rectangle ABCD is in the | Ref lection in a straight line doesn’t 
clockwise direction while the reading of the i.e.) reserve the orientation of the vertices 
rectangle ABCD is in anticlockwise direction. 


of the figure. 


If a point lies on DC and we find its image by . 


m Reflection in a straight line reserves 


reflection in AB » we find its image lie on DC the betweenness. 
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Reflection in the x-axis 


* To find the image of the point A (2 , 3) 
by reflection in XX (the X-axis) : 
draw AA such that X X is the line of 
symmetry of it. 


Then we find that : 
AR D— AC 


i.e. The reflection in the X-axis changes 
the sign of the 2™ projection 
(y-coordinates) 


For example: 


*(2 54) by reflection in 
the X-axis 


(2 5-4) 


ET by reflection in 
the X-axis 


(-2 51) 


ip. 3,4 Pi anne tiim 


the X-axis 


°(7 5-2) by reflection in (7 52) 


the X-axis 


| Reflection in the Cartesian coordinates plane 
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Reflection in the y-axis 


* To find the image of the point A (2 5 3) 
by reflection in yy (the y-axis) : 
draw AA such that yy is the line of 
symmetry of it. 


Then we find that : 
A (253) —~= A (-2 53) 


i.e. The reflection in the y-axis changes 
the sign of the 1*' projection 
(X-coordinates) 


For example: 


= (2 94) een (72 94) 


by reflection in 


"IE se the y-axis 


(2 5-1) 


by reflection in 


*(-5 »3) the y-axis 


(5 +3) 


“(7 ee CU ved 
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UNIT 
C2 


© The image of the point (X »0) by reflection in the X-axis is itself because it lies on the X-axis 


For example: (5 , 0) by reflectionin , (5 , 9) 
the X-axis 


© The image of the point (0 » y) by reflection in the y-axis is itself because it lies on the y-axis 


d 
For example: 0-3) — a (0-3) 


© The image of the point (0 » 0) by reflection in the X-axis or the y-axis is itself because it 
lies on both two axes. 


TRY 


by yourself 


A complete the following table : 
Its image by reflection 

in the X-axis 
Its image by reflection 

in the y-axis 


Example | Draw on a square lattice the triangle ABC where A (9 95) » B (6 51) 


and € (2 92): 
1 Draw A ABC which is the image of A ABC by reflection in the X-axis 
2 Draw A ABC which is the image of A ABC by reflection in the y-axis 


Solution 
— 
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74 Draw ^ ABC where A (1 51) 5B (451) and C (3 93) » then draw its image 
by reflection in : 


(1) The X-axis (2) The y-axis 


In the opposite figure : 


ABC is a triangle 5 AD L BC ; Dis the midpoint of BC 5 we find that : 
* The image of A by reflection in L is itself (A) 
* The image of B by reflection in L is C 


* The image of C by reflection in L is B " D - 


i.e. The image of A ABC by reflection in L is A ACB 
We can say that A ABC is transformed to itself by reflection in the straight line L 5 


therefore the straight line L is called the axis of symmetry of A ABC 


From the previous, we can deduce the definition of the axis of symmetry as follows : 


If the reflection in a line transforms the figure to itself » then this line is called an axis of 


symmetry of the figure. 


The axis of symmetry divides the figure into two congruent figures. 


= 
23 
2 


| The axes of symmetry of some geometric figures 


The figure 


Z^ 


Scalene triangle 


Isosceles triangle Equilateral triangle 


Number of axes of 
symmetry 


Zero (does not exist) 


LI 


5 


L / 


The figure 


Parallelogram Rectangle Rhombus 
Num f x 
umber of axes of Zero (does not exist) 2 2 
symmetry 
— Z \ 
T . 
Di a Isosceles trapezium 
Square 
Number of axes of 4 Zero (does not exist) 
symmetry 
The figure 
Circle Regular pentagon Regular hexagon 
f f T 
Number of axes o An infinite number 5 6 


symmetry 


Lesson 


Reflection 


in a point 


| Definition of reflection in a point 


Reflection in a point M maps each point A in the plane 

to the point A in the same plane where M is the midpoint of 
the line segment AA > 

the point M is called the centre of reflection and the image 


of M by reflection in M is itself. 


Finding the image of a point by reflection in a given point 
* To find the image of a point as A by reflection in M , 
we do as follows : 
1 Draw AM 
2 Using the compasses with a radius length equals MA . 
then use M as a centre and draw an arc to intersect AM 
at a point as A » ote 
then A is the image of the point A by reflection in the point M A 


3 From the previous » we found that : MA = MA 
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1 Find the image of A by reflection in M to be A as we 


^ i 
mentioned before. * 
‘ 


I 


3 Draw AB to be the image of AB by reflection in the point M 


Notice that : 
| AB = AB and AB // AB | 


The image of a line segment by reflection in a point is a line segment parallel to the 
original one and its length equals the length of the original line segment. 


‘ 


2 Similarly find the image of B by reflection in M to be B V +> 


— = 


f a polygon by reflection in : 


s 


* To find the image of a polygon as the triangle ABC by reflection in M » we do as follows : 


1 Find the image of each vertex of the vertices of the triangle l ANE € 
ABC by reflection in the point M as we mentioned before Se À 
„M` bern 
to be: bu 
, 


A is the image of A > B is the image of B and C is the image of C 
2 Draw AB , BC and CA to get A ABC which is the image of A ABC by reflection in the 


point M 


Notice that : 


A ABC = A ABC ; therefore it is said that the reflection in a point is isometric. 


From the previous , we deduce that : 


Reflection in a point is a geometric transformation that maps the geometric figure to 
another geometric figure congruent to it and has the same orientation of its vertices. 
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i Properties of reflection in a point 


illustrated Draw the parallelogram ABCD in which AB = 2 cm. » BC = 3 cm. and 
example m (Z B) = 120° s then draw its image by reflection in the point C and 
show what you observe. 
Solution 

Finding the image of each vertex of the vertices of L7 ABCD 

by reflection in the point C » we find 
the image of L7 ABCD by reflection in 
the point C is 7 ABCD 


Notice that : 


SS 1 " ads h, Reflection in a point reserves 
= = = as Le.) 
E AB =AB ,BC=BC ,CD=CDandDA=DA (i.e. heie cé di b on. 


m(ZA)em(ZA)»m(ZB)2m(Z B) > Reflection in a point reserves 


i.e.) 
m (4 BCD)=m(ZBCD)andm(ZD)=m(ZD) | the measures of the angles. 
E From the parallelogram ABCD : AB // DC , 
From the parallelogram ABCD : AB // DC lie) Reflection in a point reserves 
<. The images of the two parallel line segments | the parallelism. 


are also two parallel line segments. 


The reading of the parallelogram ABCD is in 


al is . Reflection in a point reserves 
the clockwise direction and the reading of 3 j ; 

— . the orientation of the vertices 
the parallelogram ABCD is in the clockwise Phe 
direction also. PESE PEE, 


Putting a point belongs to AB , we find its Reflection in a point reserves 
image by reflection in C belongs to AB the betweenness. 
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| Reflection in the origin point 


* If the point C is a point in the Cartesian coordinates 
plane where C (2 » 3) 
* To find the image of the point C by reflection in the 


origin point O using the same previous method » 
we will find it C (- 2 »— 3) 


$ Notice that : 
The signs of the two projections of the ordered pair (2 » 3) have been changed : 


| hence we can define the reflection in the origin point as follows : 


Definition = 


If A (X » y) is a point in the Cartesian coordinates plane » then the image of the point A by 
reflection in the origin point O is A(-X5.-y) 


i.e. Reflection in the origin point converts the sign of each of the coordinates of the point. 


For example: 
by reflection in 


* The image of the point (2 » 3) eui AEE (—2 »-3) 


by reflection in 
——————— 


* The image of the point (— 4 » 1) dw aram pole (4 5-1) 
: : by reflection in 

The image of the point (5 » — 2) ds origi polt (-5 5.2) 
by reflection i 

* The image of the point (— 3 » — 6) ere (3 56) 


the origin point 


| The image of the point (0 5 0) by reflection in the origin point is itself. | 


414 
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— Draw A ABC where A (4 » 1) sB (2 54) and C (- 1 53) s then map draw 


image by reflection in the origin point. 


e by reflection in 
Solution .. Of Ew 
the origin point 


ribet by reflection in 


———————» A (-4,-1 
the origin point pe 


by reflection i " 
5B 2 54) y reflection in B (-25-4) 


Tees ee um 
the origin point 


,CC153) by reflection in 


C(1 5-3 
the origin point i! 


TRY 
^59 Draw on a square lattice A ABC » m 
where A (-2 »1) » B(4»-2) and C (2 53) LLTTE 
» then draw its image by reflection in 


the origin point. SLL 


Ar 


eS x 
6 v iv 


z 


w 
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If a car moved a distance 25 metres in a straight line forward » then we say that : 


The car translated for a distance 25 metres forward. 


The magnitude of the translation (25 metres). 


The direction of the translation (forward in a straight line). 


is a geometrical transformation which maps each point A in the plane to 


another point A in the same plane with a constant distance in a certain direction. 
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Lesson Eleven 14. 
į Translation in the plane 
= M 
| Finding the image of a point by a given translation | 


* To find A which is the image of A by translation MN 
in the direction of MN » we do as follows : 


1 Draw from A a ray parallel to MN and in the same direction. 


2 By the compasses in A as a centre with radius = MN 5 


draw an arc to intersect the ray drawn from A at the 
point A (AA = MN and AA// MN) 


* Then A is the image of A by translation of magnitude MN 
in the direction of MN 


* To find the image of AB by translation MN in the direction of MN » we do as follows : 


1 Find the image of the point A by translation MN in the 


direction of MN as we mentioned before 5 say A 


B A 
2 Similarly » we find the image of the point B by " EN E" 
translation MN in the direction of MN 5 say B EV E" 
3 Draw AB to be the image of AB N Xx 
N B~ “AS 


by translation MN in the direction of MN 
Check that : AB = AB and AB // AB 


| Finding the image of a polygon by a given translation ) 
* To find the image of a polygon as A ABC by translation MN in the direction of MN 5 
we do as follows : 

1 Find the image of each vertex of the vertices of A ABC 
by translation MN in the direction of MN as we " 
mentioned before (say A for A B for B and € for C) 

2 Draw AB , BC and CA then A ABC 

is the image of A ABC by translation MN in the 
direction of MN 


117 
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UNIT 


Check that : 
*AB=AB > BC = BC and CA- CA 
em(ZA)=m(ZA) sm(Z B)em(Z B) »m(Z C) 2 m(Z C) 


From the previous » we deduce that translation is a geometrical transformation which 
maps the geometrical figure to another geometrical figure congruent to it. 


I Properties of translation 


pipi y Draw the square ABCD whose side length is 3 cm., then draw its image 
exam "- by translation AB in the direction DA 


Solution The square ABBA is the image of the square ABCD by translation AB in 
the direction DA 


Notice that : 


Translation reserves 
the lengths of the line 


B AB = AB , AB = DC 
segments. 


Translation reserves 
the measures of the angles. 


From the square ABCD : AB // DC » from the 
square ABBA: AB // AB P Translation i 
~. The images of the two parallel line segments — the parallelism. 


are also two parallel line segment. 


The reading of the square ABCD is in the clockwise Translation reserves 


direction and the reading of the square ABBA is i.e. | the orientation of the vertices 
in the clockwise direction also. of the figure. 


E 
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ak Translation reserves 
by the previous translation 5 you will find its €. the betweenness. 


If you take a point lies on AB and find its image 


image lies on AB 


| Translation in the Cartesian plane 


If A (1 » 3) is a point in the orthogonal coordinates plane 
and to find its image A by translation with magnitude 

4 length units in the direction of OX followed 

by a translation with magnitude 2 length units in 

the direction of OY 


From the graph , we get A to be the point (5 5 5) 
ie. A (14-4 342) 


According to this : 


Translation in the orthogonal Cartesian coordinates plane transforms each point by 
a displacement a in the direction of the X-axis followed by a displacement b in the 
direction of the y-axis 

i.e. The image of the point A (X » y) ——+ the point A (X+asy+b) 


Example Find the images of the points A (2 55) » B (- 4 53) and C (2 50) 
by translation (X s y) —+» (X +2 sy -3) 


— T ee 


* The image of A (2 » 5) is A (2+2 ,5—3) 
i.e. A (4 52) 

* The image of B (— 4 ; 3) is 
BC-42,3-9 a 
i.e. B (- 2 50) 

* The image of C (2 +0) is C (2 2 50-3) 
i.e. C (4 ,—3) 

Notice that : 
The translation (X » y) ——e (X +2 sy —3) 


transforms each point to another point by a right horizontal displacement 
of 2 units and a vertical displacement of 3 units downwards. 
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Example Draw on a square lattice A ABC where A (4 94) » B (0 » 2) C (6 9-2) 
» then draw its image by translation (X s y) ——* (X-4 sy + D 


TE 


C(6 5-2) CO»-I) 


Solution 


-. A ABC is the image of A ABC by 
translation (X » y) ——* (X -4 »y + 1) 


The translation (X » y) —> (X + a » y +b) can be written as the translation (a » b) for example : 
The translation (X » y) ——e (X + 2 » y — 1) can be written as the translation (2 »— 1) 


TRY 
TO ona square lattice draw ^ ABC where 
A(-332) 3 B(-1*s1)*€ (- 2 90) 

» then draw its image by translation : 


(X 9 y) —-(X*-25y*l) 
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Example Find the image of each of the two points A (4 »— 1) and B (0 5-3) 
by translation with magnitude MN in the direction of MN where 
M (4 52) and N (1 54) 
Solution 


* By noticing the following graph » we find that the translation with 
magnitude MN in the direction of MN 


where M (4 $2) and N (1 54) is equivalent to : 


* Horizontal displacement from 4 to 1 


i.e. A displacement = 3 units to the left (— 3) y 


* Vertical displacement from 2 to 4 


i.e. A displacement = 2 units upwards (2) 
ke. (X »y) —e(X-3 sy 42), 

thus we get : 

A (4 »- 1) —e-AÀ (4-35-142) 
i.e. A (151) 


Bl —32-——-B810-33-$49 
i.e. B (- 3 ,- 1) 


Notice that : 


The translation with magnitude MN in the direction of MN where M (4 52) and N (1 54) 
is equivalent to : 


* A horizontal displacement (in the X-axis direction) from 4 to 1 = 1 -4=-3 


* A vertical displacement (in the y-axis direction) from 2 to 4 = 4-2 =2 


i.e. The rule of translation is (X » y) —> (X-3 sy +2) 
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Example 


Solution 


Draw the image of A ABC where A (5 9 2) » B (4 95) and € (2 92) 
by translation BC in the direction of BC and write the rule of the 
translation. 

- B (4.55) 9C(2 92) 

+. The translation BC in the direction of BC is equivalent to : 

* Horizontal displacement = 2 — 4 =—2 y 

* Vertical displacement = 2 -5 2 —3 
Thus the rule of translation 


is (X >y) ——> (X-2 »y—3) 


Thus : x x 
i -43-2-20/12W45$ 

A(5 52) —A (5-2 32-3) agit À 

i.e. A (3 »— 1) | -3 
: -4 

B (4 , 5)— B (4-255-3) -5 


i.e. B (2,2) (Notice: B coincides C) 
C (2 2) —»C (2-2 ,2-3) 

i.e. C (0 5-1) 

i.e. A ACC is the image of A ABC by translation BC in the direction of BC 


TRY 2 
by yourself Draw the square ABCD where A (4 »— 2) » B (4 »—5) sC (1 9- 5) 


and D (15— 2)» 
then draw its image by translation CA in the direction of CA 


Example 


Solution 


Example 


Solution 
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If the image of the point A (- 3 » 2) by translation in the Cartesian 
coordinates plane is A (2 »—2) : 


1 Find the rule of translation. 


2 Find the image of B (1 »— 3) by the same translation. 


1 By noticing the following graph » we find that the translation which 
makes A (2 »— 2) the image of A (— 3 5 2) is equivalent to : 
* Horizontal displacement of 
5 units to the right side (5) 
* Vertical displacement of 4 units 


downwards (— 4) 
.. The rule of translation is 


(X sy) —- (X+5 sy—4) 


BEB:-3)—-B(145,-3-4) 
i.e. B (6 ,— 7) 


If A (7 »- 2) is the image of A by the translation whose rule is 
(X sy) —» (X-3 sy +1) *find A 
Let A be (X » y) 

S AQ 3) —-À(X-3595 1) 
>: A (7 »—2) 

“ (X-3 sy+1)=(7 »-2) 


Notice that : 
If (X :y) 2 (a 3b) s 
then X=asy=b 


44-327 2535-10 
»y+1=-2 “y=- 
“. A(10 9-3) 
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If you stand in front of Ferris wheel in the funfair » you 
will find that the carriage moves in a circular motion 
around a fixed point in the direction of clockwise Ê or 


in the direction of anticlockwise ^. this motion is called 


ele 


= 
© 


If M is a fixed point in the plane, then the rotation around M with an an 
of measure 0 is a geometric transformation transforming each point A in 
the plane to another point A in the same plane such that m (Z AMA) =6; 
MA = MA this rotation is denoted by R (M > 8) where : 

M is the centre of rotation. 


0 is the measure of the angle of rotation. 


The centre of the rotation. 
The measure of the angle of the rotation (8) 


The direction of rotation. 
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The measure of rotation angle is positive 


if the rotation is anticlockwise and it is negative 


if the rotation is clockwise. 


Finding the image of the point A by rotation around the point M with an angle 

of measure 45° i.e. R (M 545°): 

* Draw the ray MA 

* Put the protractor with its straight edge on MA 
and in the anticlockwise direction 5 then draw 
MC such that m (Z AMC) = 45° 

* Use the compasses at the point M as a centre 
with radius = MA , draw an arc to cut MC at 
A s then A is the image of the point A by rotation 


around M with an angle of measure 45? 


Secondly : Finding the image of the point A by rotation around the point M with 
an angle of measure (- 135°) i.e. R (M »— 135°): 
* Repeat the same previous steps » then draw 
MD in the clockwise direction such that 
m (Z AMD) = 135° , then determine on it the 
point A such that MA = MA s then A is the 
image of A by rotation around M with an angle 


of measure (— 135°) 


If A is the image of A by rotation around M with an angle 0 , then A is the image of A by 
rotation around M with an angle of measure (— 0) 


The opposite figure shows how to find the image of A ABC 
by the rotation R (A»— 120°) by finding the image of each 
vertex of its vertices » then A ABC is the image of A ABC 
by rotation R (A »— 120°) 

Notice that : A ABC =A ABC 


From the previous figure » the image of the point A by rotation R (A »— 120?) is itself 


because it is the centre of rotation. 


i Properties of rotation 


Through our study of rotation » we found that the rotation is a geometric transformation 
that maps the figure to another congruent figure to it. 
Therefore it is said that the rotation in the plane is isometric 


» thus we can deduce some of properties and add other properties through our study of the 
following illustrated example. 


Illustrated 

example In the opposite figure : D L A 
ABCD is a square whose diagonals intersect at M » 
X «Y +Zand L are the midpoints of its sides AB » 
BC » CD and DA respectively. Find : 


1 The image of A AXM by rotation R (M : 90°) 
» then mention what you observe. 


2 The image of each of AB and DC by rotation R (M ;— 90°) > then 


mention what you observe. 


3 The image of each of B » Y and C by rotation R (M » 180°) > then 


mention what you observe. 


Y B 


Solution 1 v Dis the image of A by rotation R (M » 90°) » Lis the image of X 
| by rotation R (M » 90^) and M is the image of itself (The centre of 
| rotation). 


<. A DLM is the image of A AXM by rotation R (M $90?) 
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We notice that : 


Rotation in the plane reserves 


i.e.) 
the lengths of the line segments. 


*DL=AX SLM - XM and DM - AM. 


em (Z DLM) 2 m(Z AXM); 
m (Z LDM) 2 m (Z XAM) and 
m (Z DML) 2 m (Z AMX) 


», Rotation in the plane reserves 
T the measures of the angles. 


* Reading A AXM is in the clockwise 
direction and reading its image 

A DLM is in the clockwise 
direction also. 


Rotation in the plane reserves 
) the orientation of the vertices 
of the figure. 


(i.e. 


2 ' Bis the image of A by rotation R (M 5— 90°) C is the image of B 
by rotation R (M .— 90°) 


-. BC is the image of AB by rotation R (M ;— 90°) 


" Ais the image of D by rotation R (M s— 90?) , D is the image of C 
by rotation R (M »— 90?) 


-. AD is the image of DC by rotation R (M ,-— 90°) 


We notice that : 


Rotation in the plane reserves 
the parallelism. 


‘\ 


* AB // DC and BC // AD 


3 Dis the image of B ,L is the image of Y and A is the image of C by 
rotation (M » 180?) 
We notice that : 


Rotation in the plane reserves 


*Y€ BC the betweenness. 


and L (The image of Y) CAD 


* B; Y »Care collinear D 4L 5A Ga Rotation in the plane reserves 
are also collinear. A the collinearity. 
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UNIT 


| Rotation in the Cartesian plane 


| First | Rotation about the origin point (O) with an angle of measure 90° 


The opposite figure shows the two images of the two points 


A (3 » 1) and B (—2 » 1) by rotation R (O » 90°) 


By noticing the figure » we find that : ^ 
* The image of the point A (3 > py EUER. as point A (—1 53) 
O > 90°) 


* The image of the point B (— 2 : 1) Dy rotation . the point B (- | »—2) 


R (O » 90°) 


r 


A From the previous , we deduce the following rule : ] 


by rotation 


© The image of the point (X » y) —— — — —* the point (y »— X) 
" R (O «— 90?) 


For example: The image of the point (2 »— 3) 


by rotation 
—— > 
R (O »- 90°) 
© Rotation about the origin point with an angle of measure 270° is equivalent to rotation 
about the origin point with an angle of measure (— 90°) 


the point (- 3 » — 2) 


For example: The image of the point (2 »— 3) UNE... the point (- 3 »— 2) 


R (O 270°) 


The opposite figure shows the two images of the 

two points A (3 » 1) and B (- 2 » 1) 

by rotation R (O » 180°) 

By noticing the figure . we find that : 

* The image of the point A (3 » 1) DYretstion, the point A (-35-1)—— 
R (O » 180°) y 


by rotati N 
* The image of the point B (— 2 , 1) 2X T9997 , the point B (2 :— 1) 


R (O » 180°) 
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From the previous , we deduce the following rule : 


© The image of the point A (X » y) by rotation R (O , 180°) is the same image of the 
point A by rotation R (O »— 180°) 

OThe image of the point A (X » y) about the origin point with an angle of 
measure + 360° is the same point A (X » y) 


O Rotation with an angle of measure 90? is called a i turn. 


O Rotation with an angle of measure 180? is called a 4 turn. 


O Rotation with an angle of measure 360° is called the identity rotation because it 
returns the figure to its original position. 


Example Complete the following table : 


Solution 
————— 


1(-35-2).(2,3) 
2 (35-4)5(-4,-3) 
3 (251) (1 5-2) 
4 (-552),(72,-5) 
5 (0 5-6) «(0 +6) 


Example On a square lattice s draw A ABC where A (1 »— 1) B (2 52) and C (4 53): 
1 Draw A ABC which is the image of A ABC by rotation R (O + 90°) 
2 Draw A ABC which is the image of A ABC by rotation R (O » 180°) 


Yero /eVr A - oU oLa) Jaalzei 129 | 


3 


UNIT 


Solution 1 


1. In the opposite figure : 


by yourself 


ABCDEF is a regular hexagon. Complete the following : 


(1) The image of the point A by rotation around M with ^ ^ 
an angle of measure 180? is = 

(2) The image of AB by rotation around M with E 
an angle of measure (— 60^) ÍS eee 

(3) The image of A CMD by rotation around M D C 


with an angle of measure 120° is === 
2. In the opposite figure : 

On the square lattice » 

draw AB where A (2 » 1) and B (1 »3) > 


then draw its image by rotation : 


(1) R(O 590°) (2) R(O » 180°) 


Look at the picture. 
Turn the book with an angle of 


measure 180° and look at it again. 


What do you notice ? 


'OJJCL-MOASSCR 


By a group of supervisors 


EXERCISES 


st 
PREP 
2024 


SECOND TERM 


First Algebra and Statistics 


] Numbers and Algebra. 


UNIT 


Statistics and 
Probability. 


UNIT 


Geometry and 
Measurement. 


UNIT 


First Algebra and 


UNIT 


Accumulative Basic skills 
"TIMSS Problems" 


Statistics 
Numbers 6 
and Algebra 


Statistics and 
Probability ———— 36 


Numbers 
and Algebra 


Exercises of the unit: 


Repeated multiplication. 

Non-negative integer powers. 
Negative integer powers. 

Scientific notation of the rational number. 
Order of mathematical operations. 


The square root of a perfect 
square rational number. 


Solving equations in Q. 
Solving inequalities in Q. 


Scan 
the QR code — 

to solve an interactive = 

test on each A 
lesson 7 


— 


Exercise 


Repeated 
multiplication 


20a] 

BF 
€ Remember @ Understand — O Apply ə Problem Solving K 
Interactive test 
B Calculate each of the following » then put the result in the simplest form : 

-— 4 — 2 - 3 

3 m1) 2)(2) aim (- 4) 

ac 3\4 mS. y 6 Ly 

(4) (- 2) s(3) [8)(-2 4) 

7) (0.04)? 8 (1.5? (8)(-32) 


EJ Calculate each of the following » then put the result in the simplest form : 
o 


3 


msx(2) zaci d sim (3) «C #) 


(3) * C33) s(d)x*(3y of" 


L 


N 


142 TW f 2 
Q3) x $ 8 m22 «(-12) 
Calculate each of the following » then put the result in the simplest form : 
[3 

mtaas 20 23 23 .(3V 
UG) * i * (3) e) $x(-5) x(3) 
- 544 343 Cm r 243 133. 242 
31(-3) x(- 3) xen! 4) (- 4) x(3) *C $) 


SaF +3) 1x3) 


6) ca (-4)'+[8x(-4)x3] 


4] 


= 
z] 
= 


Choose the correct answer from those given : 


1 The multiplicative inverse of the number (2) ls 


€ Remember € Understand — O Apply b Problem Solving 


5 2 
(a) 3. (b)-4 (c) 1 (d)0 
* [2 The additive inverse of the number (— 3) is =-=- 
(a) 1 (b) -3 (c) 3 (d) - (3 
^ 3 The multiplicative inverse of the number (- 1)? is aeee 
(a) C 1) (b c»? (c) 1° (d) 1? 
^ 4 The additive inverse of the number (— 2y i 
4 4 25 25 
(a) 25 (b) -75 (c) = i (d) - 4 
I30. I 
O 8| (=) + = S eeen 
1 3 5 2 
| (a) 4 (b) 4 (c) 4 (d) 4 
52 S58... 5530 
6 (3) x (3) —RI:f 
5 25 J 
| (a) 3 (b) 4 (c) 0 (d) 1 
= Ee) 
7|If X-y »then (=) c-—] 
2 3. 
(a) 5 (b) 3 (c) 1 (d) 0 
a a\(?) x $ =. —— (where ab z 0) 
(a) ab (b) ($ y (c) (ab)? (d)g 
8JIfX--j and y 23 9 then X? = ees 
l l T e i 
(a) $ (b) - $ (c) 6 (d) 6 
e ho If y?6 + y" z0 s then y = eee 
(a) 1 (b)-1 (c) 2 (d) - 2 
Complete the following : 
— 9 = 3 sececccece 
(2) i6 ^ ( 1) 
— 1 m 3 eocccceece 
4124 =(3) 
P 4 OE 
8/6496 — ($) 
[8]If x= i and y = $ » then x? y? 


Exercise 1 ? 


-ly- -ly- arnica 


402242222777 
aa i Il me — dcs (in the same pattern) 
12 The greater number of the two numbers (+ y and n) eneee 
sil peiri niied: Kry TE 
| Dra- mav=—4 » find the value of : | a? + b?| . «1» 
| Bix. 0.5 5 y=-2andz=-3 » find the value of : 9 X y? - z? « 29 » 


gon- > b= -2 and c= 3. , find the numerical value of : ab? +b? c- 8 abe «81» 


D arx=-5 , y=4andz=-4 ; find the munierical value of éach uf the 


T following in its simplest form : 


[1)x? y? 2? «I» | (2)x?ez? «x 
$2.3 2 

2142 2 49 ax y z 

31X -yz <=>» MIL: «=—]» 

- y 36 — X*y 


> Geometric Application 


EV= È where V is the volume of a cube and l is its edge length » then calculate the volume 
i of the cube whose edge length is 14 cm. « X cm! » 


e?) For excellent pupils 
E 
e: Choose the correct answer from those given : 
tc Jify= (4 y where X € [0 51 52 53} 5 then y takes its maximum value when X = -----..- 


(a) 0 (b) | (c) 2 (d) 3 
e)ify- (-3)" where X € [0 51 53 54}, then y takes its minimum value 

when X = .--....... 

(a) 0 (b) 1 (c)3 (a) 4 


E ye the following numbers ascendingly without expanding : 


DECH CHD °C 


TPS elot- oU usu alae) = 9 


Exercise 


Non-negative 


integer 


powers 


LL] From the school book 


ee Problem Solving [em 


Interactive test 


@ Calculate each of the following » then put the result in the simplest form : 


m ($) x($ a$) (3 | Sse) 
Hegy a(3«4y | eac$r«d» 
Ciy«H (Gi (3) +(3) x5 


fy Calculate each of the following , then put the result in the simplest form : 


J x4. 22 
3! x3 29 «2 (-5) x5 
36 2° x 24 5 
5 1 4235 7 a 3 »3 
(2) x2" | (9) x (—2) xÍ x y ‘cz 
C= 9 x27 (—3) x(-2) x9xv 


Find each of the following in the simplest form : 


^2 ( 85 YS '5xYy ^ 2abM 
un | c ) L5 | | 3c | 


ca (x2) (22) ay 
L ud 9 | . od 


V c 
EET E 27 mox. su xd 
(1 X z (4 X^ y^) (2ay x (2 a) 
t 5 as > 7 " 6 
MN" (2 X^y) (-2a) xa 


Exercise 2 


à Calculate each of the following » then put the result in the simplest form : 
o 


sIGYT am- r 31 [(1y] 


*d«dY | s(Gy«d* | eely«ci 


2 


Choose the correct answer from those given : 


e [1132 x 3 2 ......... 
(a) 37 (b) 33 (c) 319 (d) 3% 
[2] 52 4. 52 a .......... 
| (a) 10? (b) 10* (c) 5* (d) 50 
e [(3]3? x 25 2 ......... 
(a) 51° (b) 6!9 (c) 6 (d) 6” 
4 (5a)? RAT »az0 
(a) 5 (b)a (c) 5a (d) 1 
o [s] 305 —R 
(a) 36 (b) 3? (c) 35 (d) 3? 
e [6] ()y = eatin 
(a) 5° (b) 5? (c) 53 (d) 5 
e [7)3)9 4. 310 4. 310 —............ 
(a) 310 (b) 330 (c) 910 (d) 3! 
e (8)4*-4* 4X 4 4X s. 
(a) 4**4 (b) 44X (c) 4**! (d) 4 x^ 
245 
fg. a J RERUM 
— (3°)? 
(a) 3!0 (b) 35? (c) 325 (d) 1 
243 
© ho ae) — X20 
ae! 
(a) x (b) x? (c) x3 (d) X 


= 
z] 
€ Remember @ Understand © Apply ə Problem Solving 
o a1 (2 yy WEITE 
(a) 2 y? (b) 8 y (c) 8? (d) 23 y 
e 12 (b) UO — 
(a) p^ (b) b/ (c) b! xb) xb? (d) bf x b! x b^ 
$ 33 C The quarter of the number 47° = .......... 
| (a) 45 (b) 4'° (c) 4? (d) 2'° 
Simplify to the simplest form : 
3 
4 2 
Qy xen » then find the value of the result at y = sk «-2» 
12 y 6 
Ifa= i » bz -3 and c = à » find the numerical value of each of : 
e -~ 
aaee 2 2ab j 32 n 
(1) 2——— (8) | —— ————G Dy 
b PT Sic 243 8 
TES geek: SORTER: iH . 
: WO ifx= Eye. and z=— > > 
find the numerical value of each of the following in the simplest form : 
3 
Gx? y? ONES (a) -X 
y^ z 
um "A om 
128 256 
Complete the following : 
* 


[8 if (3) xxe(3) ABER MER oor 


3) The greater number of the two numbers ((— 3yy and ((- 3») is <++-ss000s 


» Geometric Applications 


; ; ONE GS: 
ET) Find the area of the square whose side length is = em. 2X 
o 1 
| 


ü Find the volume of the cube whose edge length is 
ð 


3 
3a” om. 


In the opposite figure : 
T uk square is drawn inside another square. 


Find the area of the shaded part. 


For excellent pupils 


(E) If four times a number is 4? , find i this number. «12» 
^ 
bd 


a If X- andy =5 » find the value of : X! y^ «i» 


(B Prove that : 
^ 5X*2. 5X+1_ 90 x 5X 


* 
| (813P + 3!4 is divisible by 4 


the interactive tests 
by scanning the 


Download 


application 
then scan 
in 

each exercise 


Application on 
your phone 


Exercise 


Negative 


integer 


powers 


@ Remember @Understand © Apply ə Problem Solving Ih 
EJ Evaluate each of the following : — 
e 
41€ 4-1 | ema jy! 
m4 , [2] £D 5 (3)(>) 
4\(-4) | (s) (0.2)? (6) (12)! 
EJ Evaluate each of the following : 
© 
- mE 
(1)£2 3! x37? m2-*x2-* | mad | opa 
E} Evaluate each of the following : 
© 
ma)? (2) 972? (3) (0.257? 
E "-— -1.2 — 4 \0 
ge x27?» st (5) ee 
E] Evaluate each of the following : 
o 
| BXxST zi? x? 3 xr 
| r3 [8| £L 3 E = 
ed hd "T i — o M Rs 
4] NL. se (3 | 
Q2? 3?x3 9 9 
iz»! —" (10)? x (0.01)? 
z(£55) (8) £3 3° x 2-7) Br r- 


Exercise 3 2 


" Simplify each of the following and write the result in terms of positive exponents » 


-5 


" where the denominator does not equal zero : 
(£27 x7! aax! y 3)Qja-*b-? | @)mx3xx-5 
sJX'xxxx'! | (6)t05;- 7) (a7? (8) £a (b^ 5-? 
c 
o e" | $ c yZ uy 
3] £2 (a? x a5? na (X2)? x (x3? (11 a(25) [12] x » dh d 
d X "xx 
2-3 -h2 =f =p sag 
pg Se saca (2 as (X 4 x- y? 
Xxx b 125 
Complete the following : 
B 
1]2 ^? xt? s e)ta(b-)-?sb" (3 m2x-3=2 
alga x-5?-zox eiit =2 5)8 y7)? = PP ATE [8)£2 G.a)-! » 
= -2,-3.. 2 -- 3 5 142 , 40 x 
(ZID2X^y^^"s-— [a] —--( PHI ) (8/(7) 42-(0)7452—— 
ien = 
ao (x2)""" = —1 1321? x 2-10 2 3° 
x? 
48a^75412a^5( —Ó ede sansieue )»whereaz 0 
aa lf x= 4 , ysithen(x-yy!- eee 
Choose the correct answer from those given : 
mfa '= 2 ə then a = «+--+ 
2 3 a2 
| (a) - 3 (b) p] (c) 5 (d) 1 
(2\Ifa=7~ andb 2 77* ,then a x b = 
@) 7*5 (b) 49? X (c) 1 (d) 0 
Se 
e sy” Tm 
| ang (b) 5*-¥ (AE aid (a) -* 
24 
ajm €— MEET 
28 X " " 
Ka 3x E 
— (b)3a°X (c) ^ (d) 7x 
EJ C28 D usii 
(4st? 
3 4 5 4 
a ae FUE S IB E 
(a) - 5- (b) -7- (c) = (d) t 


= 
z] 
= 


€ Understand @Apply e Problem Solving 


2 6 
| CT (= 
(a) a (b) a? (c) 1 (d) £ 
3b? 
(8) If a* =2 anda’ =3 > then wo aes ess 
(a) 1 (b) - 1 €) 4 (d) 6 
e sexy! = 4 » then + = ER 
(a) 5 (b)- 5 (1 (d)2 
@ fas ' 4371437! =.......... 
(a) 37? (b) 3? (c) 9^? (d) 1 
^1 The multiplicative inverse of 5 ^ iperen 
(a) 4 (b) 5 (c)-5 ()-i 
AM PR lS 
e |12 (3) x (3) má ERAS 
(a) (2)* (b) 1 (($)* Wo 
Complete each of the following by the suitable sign of (>) » (<) or (=): 
© 


Coy) ee (- 7)? (5) — 1)" 9 ......... (-1y? (8) 7 1) 9 ........ i 


t3 Why b^ ? is not defined when b = 0 ? 
© 


m Calculate the value of (- zy x (3) in each of the following cases : 
3 


4)X=-2andy=2 «l» (2)X2-1andy-2 «i 
If X= -4 > y= $ » then find in the simplest form the numerical value of the 
_ 2 X y2 i 
expression : «a» 
(5) 4 


16 


12 
e 


Simplify to the simplest form : 


(12? 


Simplify to the simplest form : 


Exercise 3 


"^J 


o 
6? n+l x 4^ n 
— —— — then find the value of the result when n = 3 «d 
9? 4 32n*1 4 
D Life Applications 
Œ) The flea can jump at a height of 200 times of its length. 
. 
* Ifa flea of length 274 inches can jump at a height of 2? inches 
What does this height represent according to the length of the flea ? 
(E A The population of a city has been growing exponentially. It is estimated that 
* 
T in (t) years the population (p) will be : p = 2 (1.03)' million. 
1. What will the population be in 2 years ? (2. What is the population now ? 
3. What was the population last year ? 
& : 
For excellent pupils 
T 
{D 1t 2" =3 . find the value of : 
* 
[1] 2st! |g|4n OE i [4] 2"! «6934,2, 


s 


18] Without expanding » arrange the following ascendingly by inspection : 
É 2z 


If a = 5 and b 2 5`! sfind the value of : a>! b 5 


E 
un 
Y 


(-2y 9,059,025 ,2-9 ,(.5)5 5 


Now at all bookstores 


'UJ CL-MOASSCR 
in 


for all educational stages 
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€ Remember @ Understand © Apply o Pii Solving br 
Which of the following numbers are in the standard form : 
T (3153 x 107 02 x 10-4 
7x107* 10 x 10- ' 
33.9 x 10° 4 762% 107 


Write each of the following numbers in the standard form : 
o 
600 000 20 000 
19 millions 46 870 000 


Write each of the following numbers in the standard form : 
0.0006 0.000053 
0.421 25.0003 
The area of the surface of the Earth 
is about 510 000 000 km? 


Write this number in the standard form. 


The mass of the Hydrogen atom is about 
P 0,00000000000000000000000167 gm. 


Write this number in the standard form. 


18 


0.025 x 10° 
4.25 x 10 


0.0003 4 10? 


7 millions 


58 


0.000864 
— 300.501 


Hydrogen Atom 


Exercise 4 ? 


B The light velocity is about 300 000 km/sec. 
L 
Express this velocity by m sec. 


in the standard form. 


Dr. Ahmed Zewail discovered the femto second 
5 


which is a millionth of a miliardth of a second. 


Express it by the standard form. 


At writting the number 2.74 x 107° as a whole number; find the number of zeroes that are 
" g 


on the right of the digit 4 


B Write the following numbers in the standard form : 
O 


1) @ 68 x 10° 2) (Q 68 x 10-5 
3) @ 720 x 10° 4) GQ 750 x 10-9 
(5]- 32.4 x 10* 6|— 702.5 x 10^? 
7]£2 04 x 10°" 810.0005 x 10/5 
8) 0.0036 x 1074 10 0.0020205 x 10! 


LA Put the suitable sign (<) or (>) : 


e 
1]64x 10°| |46 x 10? 2/62 x 10^ [ ]44 x 10? 
3,00041| |32x107? (4)4370| 1341 x 10* 
5)2.0 x 101| 11.82 x 1075 (69.1 x10 ^| ]12x1075 
7) 6.920 x 10°| |96230 83.690 x10 ^| 10.0000623 


13 Arrange the following numbers in a descending order : 


3.6 x 1077 55.2x 1075 51 x 10-2 58.35 x 1072 56.08 x 1078 


1 


€ Remember @ Understand OApply & Problem Solving 
D Choose the correct answer from those given : 
EJ 


UNIT 


113.04 x 10? = ees 
(a) 340 000 (b) 304 000 (c) 3 400 000 (d) 30 400 000 
® (22£0237 x 10 4 2 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 
ò (8,1f0.00079 = 79 a »thena = eÊ 
(a) 10? (b) 107? (c) 107? (d) 104 
5 T4 If 0.0000503 = m x 107? 5 then m = eÊ 
(a) 503 (b) 5.03 (c) 50.2 (d) 0.503 
© [5 (1 If the thickness of a sheet of paper is 0.012 cm. » then a ream of 400 sheets is of 
height PCT ys 
(a) 48 x10-3cm. (b)48x10~-2cm. — (c) 4.8 «10% cm. — (d) 48. cm. 
> [6] Which of the following equals 4 milliard ? 
(a) 50 x 108 (b) 5 x 108 (c) 0.5 x 108 (d) 500 x 107 
^ |7| CA Which of the following is the greatest ? 
(a) 6.3 x 10? (b) 9.8 x 104 (c) 5.2 x 10? (d) 7.3 x 10* 
5 8 Which of the following is the smallest ? 
(a) 0.6 x 10? (b) 0.25 x 10° (c) 7 x 10* (d) 17.5 x 10* 
e [9| 6000 x 50 = eesse 
(a) 300 x 10? (b) 30 x 10? (c) 3 x 10? (d) 30 x 10* 
ə [1045 x 900 = -= 
(a) 4.05 x 10? (b) 4.05 x 10? (c) 4.05 x 104 (d) 45 x 10? 
$ (110.7 x 0.005 = +e 
il (a) 3.5 x 10° (b) 3.5 x 107? (35x 10? (d) 3.5 x 107? 
Write the result of each of the following in the standard form : 
? (6.4 x 105) x (1.5 x 105) (2) (8.2 x 107) x (2.1 x 107) 
(3) (5.02 x 107^) x (0.1 x 107?) 5] (4.4 x 10°) x (2 x 10)? 
5] @ (3.8 x 108) + (1.9 x 10°) (6) (125.5 x 107?) + (5 x 105) 
7 (8.8 x 1025) + (8.8 x 107) 8(5 x 10)* £Q5x107) 


ER venue the result of each of the following i in the standard form : 


7) £3 (3.8 x 105) + (4.6 x 10%) 2) (4.54 x 105) + (3.76 x 10°) 
3) @ (5.3 x 10°) — (0.8 x 107) (41(2.65 x 1072) — (6.34 x 1074) 


Exercise 4 ? 


Write the result of each of the following in the standard form : 
[2 


1.5000 x 3000 2400 x 0.00007 3) 8000 + 0.004 
4 0.000033 + 500 s (20 000 6 | (0.002)? 
EAO Dia 


Find the value of n in each of the following : 
[ 


1,800 000 = 8 x 10" (2) C3 0.00000006 = 6 x 10" 
33/0.00052 = 52 x 10? (4) £A 0.000357 = 3.57 x 10? 
(5! £3 (0.004)? = 1.6 x 10^ (6.76293 =n x 104 


D Life Applications 


ur If the diameter of the Earth is about 1.27 x 10* km. long 

and the length of the diameter of Mars is about 6.79 x 10? km. 
Which of the two planets is the greater and what is the difference 
between the two diameter lengths in the standard form ? 


(1) If light travels at a speed of 3 x 10° m/s. : 

^ 1 | Calculate the distance from the Sun to the 
Earth if you know that the light of the Sun 
takes 8 minutes to reach the Earth. 


? If the distance between planet Venus 
and the Sun is 108 million kilometres ; 
calculate the elapsed time (in minutes) that 


light takes to reach Venus from the Sun. 


For excellent pupils 


4 


P 
n9 Find the result of the following in the standard form : Pare Icio 
x 10 


Without using the calculator ; 
! write each of the following numbers in the standard form : 


1110? — 1078 (2) 2!9 x 515 


g if x= 5 + (3 x 10) + (4 x 102) + (6 x 103) + (9 x 105) + (4 x 10° ) + (2 x 105) 


Write X in the standard form without using the calculator, 


Exercise 


Order of 


mathematical 


operations 


6 Remember @ Understand — O Apply — e Problem Solving 
Interactive test 


EB Calculate the value of each of the following : 
5) 
| 


1)3 41246 (2)£02x6-4*2 [(3£04x7-23? 
| (3)£04x2) -20 [5]£29 44 x3? (8) £D 144 — 8 «2? 
Ba Calculate the value of cach of the following - | i 
| 1] £D 196 +(7-5)* | 2) 18 +(9-6) x (1 +2) [3]20 - 5 - 8 - (4- 1) 
(4/10x4-(2x6- 8) (5\(7-4) x 24 (5-3) 6 (30 —6) +6 x 30+3 
7£317(6 +23) E) 12 (27) « 24 « 3? SM9 (4? «22 x 3 
189 x 10-20 4 2-3 m)6+4x3-4 x9 fajsx++2-3+4 
a Calculate the value of each of the following : 
1)t32- [0 - 35 - 2] | (eta [4- (5- 2)] - 1 
3334 [5*2(8 « 4)] (4) £a 2? « [4 2 - 1)] 
(5) [(2+23-—7) x2] « 4 (6]10x3«[4- (9-8)] 
71243 [44 (6x3-8)] x2 sm2a[s-«»-qdw-1] 
87 - [10- (- 9] -3 no [(11 — (— 10)] x 2  (- 6) 
ü Calculate the value of each of the following : i 
| en 4542 | [gg 8220-4 | a AO) 
15-4 | 8-4 -947 


Exercise 5 2 


1415 ~ 11-(5-4) —494.]xX3.. 2x15 
3-0-3 3 144 BH $ 
2 2 ^ 
5^-5x2 542x5 2 3 x6+3 
o WT (8) E) —————— 5^-5 —— 
^ T15+3)+6 2241 2x14 41? 
à : 5X43 
5 L3 If X 2 3 » what is the numerical value of the expression : 2 uw E «4» 
d Evaluate the expressions when t = 2 and s=5 : 
2 3 s 3 
(1 (t S) 2 (s- t) 3 Cr) 
6? s-t d2 
3 s-1 E s3 : 4 s2 
Ed (2 Evaluate : 16 t + (4 s) + 3 st , for t =9 and s= 6 « 168 » 
© 
BJ x=35+7)—4andy=4@42)25, 
| find the numerical value of the expression : X — 4 y « zero » 
E if x=18- 4x2+2+landy= 849x3-4^411, 
find the numerical value of the expression : (X) i «t» 


P Geometric Applications 


1.1 In the opposite figure : 
© 
The total area of a cube is T = 6 s? » find T when: 


[1]8:23 m. 2520.8 cm. 


i c In the opposite figure : 


The area of a trapezium is A = 7r n (a+b) » find A when: 


1. 
4 
2 h=4 metres ; a= 4 metre andb= 4 


2 
S : 
Q For excellent pupils 
e. 


i1 h=2 metres ; pedana- metre. 


metre. 


S 
S 
«54 m? , 3.84 cm? » 


B Put the parentheses in the place to make each of the following equalities true : 
@ 


| 113496 -12x425 [813496 -12x4235 


(3|3 +96 - 12x 42 33 


EJ 


Exercise 


The square 
root of a 
perfect square 
rational 
number 


Interactive test 


© Apply ə Problem Solving 


€ Remember X 9 Understand 


EJ Find each of the following : 
e 


mtis | (ae -«25s 's|s^[2520 t3 + 40000 

[5 XE! 6) a-4$ 7) 10.81 | Em +1.44 

3),/64 ag- ,| 1E 41) (0-14? aa m «ts? 

an fy [cip (e X 

am- 9*9 eae lob | agn joe Esse EE y 
25 b 121 h? 


EJ Find the two square roots of each of the following numbers : 


? E, 
7) 6 64 (2) 144 Er. 


a Find each of the following : 


a Wo «16 DEETTZ 3|- 225-81 

(4) 432 +4? (5|— (10)? - 8? 6) isl 

ul sts | -_ 

74 55 | s Jy dy | GA(dYx(iy 


24 


n Complete the following : 


o 
3 x [16 - — n Sl dt... ia 


(3) í-3*(3)"- — a) 136 +116=1 TEE 


(5| The multiplicative inverse of | $ in the simplest form equals ----.-.--- 


6 The multiplicative inverse of 1 0.49 in the simplest form equals ---------- 


7 | L The multiplicative inverse of the rational number | 22 equals -+--+ 


8 The additive inverse of the number — te in the simplest form equals ---------- 


1 Ya*b® — 
i21faz- T and b =~? s then'[ab = ~- 


13| If 2 X 236 » then X=- 


14 If a = 0.000625 » then Ya = 2.5 x 10^ 


Choose the correct answer from those given : 


(a) 13 (b)-13 (14 (-11 
[2)t341o02- e? = — 
(a) 4 (b) 8 (c) £4 (d) € 8 
e [3] 18x 10x 10x18 2 "EM 
(a) 18 (b) 180 (c) 10 (d) 100 
ast mieis 
(a) 81 (b) 27 (c) 9 (d) 3 
$% (8), 2^ 252: 
(a) 3 (b) - 3 (c) 9 (d) - 9 


£ ^/ Yo elot - cold cost) jam Ung 25 | 


@ Remember 
| = x 8 


= 
z] 
= 


@ Understand OApply  & Problem Solving 


6 |6 If = x s then X = ~es 
(a) 4 (b)-4 (c) £4 (d) 16 
e |7|iÍX- l sthen x? = "— 
(a) 3 (DE © dc aa 
e [8] [a+b (a - b) - NUITS 
(a) (a+b)? (b) af + bf (c) - (a + b}? (d) + (a+b)? 


o 9 131414419116 +125 +136 +7 49 +164 = =-= 


(a) 6 (b) 1204 (81 (d) 6? 


© (10 The side length of the square whose area is 16 X ? on equals ---------- cm. 
(a) 8 X (b) |4 X| (c)2X (d) 8 x? 


[6 | Simplify each of the following to the simplest form : 
© 


349 «Gy 97 2$ C3 
sc» s- dy ajli) 


Simplify each of the following to the simplest form : 


4) 116 +125 (a) TEES | 


Find two rational numbers lying between : J4 and 3 


a) de +1257 


Find each of the following : 


4) 15?-2x5+1 2) (1y-2xi«1i 
3 20+5+8-(4-1) (4) Ts x(5+11)+(2 +6) 


Geometric Applications 


(1) C3 XY is a line segment where (XY)? 225 cm? 5 Eis the midpoint of XY 


[3 
Find the length of : XE «2.5 cm. » 
26 


Exercise § "c 
(2) MQ If (AB? = 144m? . (BC 2 625 cm? and BE AC 
Find the length of : AC «37 cm.» 


|3 The area of a square is 0.49 cm? Find its perimeter. « 2.8 cm. » 


(4) C The area of a square is equal to the area of a triangle with base = 9 cm. long 


and its height = 8 cm. Find the side length of the square. « 6 cm.» 
(5| The area of a circle is 154 cm? Calculate its radius length (X - 22) «7 cm.» 
6 | The area of a circle is 616 cm? Calculate its circumference (w= 22) « 88 cm. » 
(7) Œ If three quarters of the area of a square is 1 —- H im m? 

Calculate the side length of the square. «1 i m.» 


(8) CA The length of a rectangle is twice its width and its area is 24.5 cm? 


Calculate each of its width and length. « 3.5 cm. »7 cm.» 


^ 

DEFA tee mmm 

2)i-- 

[3]ab* cz FETE 

mir > is ê rational number and ™ =0. 16 ; find the value of (= y « € 0.064 » 
$ n? 


E 


Exercise 


Solving 


equations 
in Q 


LL) From the school book 


e Problem Solving | isi 


Interactive test 


a Find the solution set of each of the following equations : 


X-723 where XCTI | 
5 X = 20 where XE 
| -4+ y= 13 where y € 
X-720 where XE 
| 


i x-el- 24 


where X € 
[2 Solve each of the following equations : 
2X-125whereX€ 


(33 X- 13226 where XC 


+2 X= 14 where X € 


". 


8-2X-2-2 where XE 


2X+3X+25=5 where XE 


28 


Q X + 17213 where X CI 
i X i where X EQ 

[3 m-(-3)21 where m € 
y —(—5) 2-3 where y EQ 


(113891 + X= 11.09 where X € 


18X-44212 where X EQ 
2X-414214 where X € 
ae 2 x 4= 11 where X EQ 
2-5 X=0 where X CQ 


6X-2X+7=4 where XC 


Exercise 7 ? 


B Solve each of the following equations in Q : 


? m22ix-3-24 (83Xx*2(5X-3)27 
(8]7 (x-2)-3(X+1)=3 (4) £0 3 (X 2) 7 (X- 1) 212 
(5]£34(X- 1) -(X 43) 20 (8/5 (X-2) - 2 (X - 4) 2 - 16 
(2)2(X-3)43(X-2) -AX2-3 (8/1133y- 6(y 3) -(8y — 16) 2 60 
Find in Q the solution set of each of the following equations : 

i (12X452X49 (2)£15X-422X^411 
(3£0X43218-3x 4/3X46230-5Xx 
5|4 (X *1) 22(X- 1) 6/3(X-2)25 X- 10 
7]í1a45a-222(3-a) [8£03(2X-8)-(2X42) 2 x-3 
ig E E MET. 

5 Complete the following : o | 


(If X452 7, then X2 oes 

(2) CJ If 3t» 6 s then the value of : 6t = ee 
3\If 2X=5 sthenthe value of : 4 X = o 

(A (CQ If X+9=11 then the value of : 7 X= ee 


(5) GO If 2t-- 3215 » then the value of: t = — 
(e)£2112z-11 251. s then the value of : 4 z - 18 = eee 


Ware =4 » then the value of : 5 = — 

If the age of a man now is X years 5 then his age 5 years ago is =Ê 

|8 If the age of a man now is y years » then his age after 4 years is =- 

10 If the age of a man after 5 years is X years: then his age now is ===- 

11] If the age of Youssef after 4 years is X years» then his age 2 years ago is +- 


12) A rectangle with length equals triple its width. If the length = X cm. 
s then its width = -.-.-.-.- cm. 
13 The rectangle whose width = X cm. and its length is twice its width ; 
then its perimeter = «----.-.-. cm. 
14 Two integers » their sum is 5 5 if one of them is X , then the other one is «+--+... 


14 
15 Two integers ; the difference between them is 2 ; if the small one is X ; then the great 


E 


UNIT 


€ Understand © Apply e Problem Solving 


@ Remember 
Ü Choose the correct answer from those given : 


i 1]12X 52 sthen3X-1z — 


(a) 2 (b) 3 (c) 4 (d) 5 
6 [2]If2X20 then X= = 
| (a)2 (b) 3 (c) 5 (d) zero 

3/If 2abz 10 »then3abz e 

(a) 5 (b) 6 (c) 15 (d) 30 
@ (4)If0.2+a=5 »then T = 4 

(a) 4.8 (b) 1.3 (c) 1.2 (d) 19.2 
6 [5]fF5X+8X+2X+4X= 114 sthenS X432 

(a) 33 (b) 35 (c) 47 (d)8 X 
$ (6|The S.S. of the equation 24 = 8 +4 ain Qis ----- 

(a) [-24] (b [24] ()(-31] (d) {0} 
* [7 Which of the following equations is equivalent to the equation X + 3 = 12? 

(a) X-32-12 (b) X + (— 3) = 12 

(c) X- (- 3) 2 12 (d) X-(-3)2- 12 


(8| Which of the following equations is equivalent to the equation X — 12 = 15 ? 


(a) X4 122-15 (b ix-4-5 (c) X-4=-5 (d) X4425 


b Geometric Applications 


Find the measure of each angle in each of the following triangles : 


9E) — — —— ——— E ———— ——* 


JA (2) E 
D d 
WV 
[ [^N n A a 
In the opposite figure : E 


If C € AB ; find m (4 DCE) ux 
3X+20, X 
« 80? » B C A 
30 


In each of the following figures find the value of X : 


Find the dimensions of the rectangle. « I9 m. » 15 m.» 


The length of a rectangle is less than twice its width by 4 cm.» if its perimeter equals the 
perimeter of a square of side length equals 7 cm. 


Find the dimensions of the rectangle. «6cm. »8 cm.» 


[2] 
LA The length of a rectangle exceeds its width by 4 metres and its perimeter is 68 metres. 
^ 
| 


LA The length of a rectangle is twice its width. If the length decreases by 5 cm. and the 
width i increases by 6 cm. » then the rectangle becomes a square. 


Find the area of the rectangle. «242 cm? » 


D Life Applications 


Two integers » the smaller number is 2 X and the greater number is 7 X » if the difference 
I between them is 25 ; find the two integers. « 10 935» 


LL) Two natural numbers; one of them is twice the other and their sum is 108 


Find the two numbers. «36572» 


The difference between two natural numbers is 5 and their sum is 21 


What are the two numbers ? «1358» 


Find the number which if added to its triple the result is 32 «8» 


Find the number which if we subtract 9 from its triple » the result will be 6 «5» 


Three consecutive natural numbers their sum is 213 


B-mHl-- 


What are these numbers ? «70 371 372» 


31] 


n € Remember @ Understand © Apply — && Problem Solving 


113 The sum of three consecutive even numbers is 966 » find them. « 320 4322 5324» 
C] 
E Find three consecutive odd numbers if their sum is 357 «1175119 5121 » 
[3 


E (13 A man's age now is three times his son's age and after two years » the sum of their 


o 
ages will be 52 years. What is the age of each now ? « 12 years » 36 years » 


Three brothers » Amgad » Bassim and Ayman : the sum of their ages is 89 years. 
If Amgad was born before Bassim by 2 years and Bassim was born before Ayman by 


6 years » what is the age of each of them now ? « 25 years » 31 years » 33 years » 


CO The price of one metre of wool exceeds by 2 pounds than the price of one metre of 
silk. If the price of 3 metres of wool and 4 metres of silk is 671 pounds. Find the price of 


one metre of each kind. « 97 pounds 395 pounds » 


P. For excellent pupils 


Find in Q the S.S. of each of the following equations : 


£= (2]-23 +X =- 
[15-5 = (2 s +707 


Find in Q the SS. of each of the following equations : 


z 
ie 4 (X43)-(x-2)- 812x43Qx-D-Qx-1?-14 


If the S.S. of the equation 12 X+3= 39i in Q equals the S.S. of the equation 


a X- 12 =a in Q » find the value of a «6» 


TP 1 is a solution of the equation (X + a) (x- a)=xX7-aX+3in@ > 


S find the value of a «3» 
Three brothers were born in 1980 » 1984 ai 1986 >» tke -—T is finding the year in 


* which the sum of their ages became 41 years. « 1997 » 
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Exercise 


Solving 


inequalities 
in Q 


€ Remember @® Understand — O Apply ə Problem Solving (E J 
Interactive test 
EJ (£O Which number would you add to each side of the inequality to obtain X in one 
* 


side of it ? 


1]X+5>9 2)X-4<6 21x —73«3 | 4 X49»12 
l 51 E: V 
5|X-1.5<3.2 6 48zX-0.6 7 15>X 25 8Xt42 6 


[2| Find the solution set of the inequality X + 3 < 6 in each of the following cases : 
e 


1| XEZ 2 XEN 


» then represent the solution set on the number line. 


E Find the solution set of each of the following inequalities in Q : 
o 


1X+2>5 2)/L)X+4>1 3|My-5>7 
| ; 
| (4M I9 «y 14 5i-IzX-3 8 d-5l»a«il 
2 Lo L 
| (7J-2X<12 | 85X21 3 4 X51 


ü Solve each of the following inequalities in Q : 
o 


| [()3x-2«1 2)}2X+3<9 3|4X+22=-10 
43 X-225 5/3X-9«0 6)14+2X%<-3 
7|)9-6X«15 | 82-3 X«4 g3X-2,1 


10£108X-3X-13x29 11£24n-2(n-1)z0 | 12 M-3m+6(m-4)>9 


OPS /g Ms) - OW oLsL,) paleo 33 | 


1 


J Solve each of the — A inequalities in Q : 


ji 


gm cm Remember @ Understand — O ÁAggly eù Problem Solving 


| mmeasissa- 3 26X+2214+5%X 
3]3X-2«5x-8 4]8-2Xs5X 
(5)5X+12>2(X+2) 6 [33(X*42)«- X44 

(7: £3 3(X+2)2-2(X+1) 8]2-3(X-5)zX-47 

[9 3(Ty-4)s20y-1 GF +352X+1 

] Find the S.S. of each of the following inequalities : 

119<4X+18517 » XEZ (2)9<3X+2<12 » XEQ 
[3}9>X+6>2 » XEN 

J C Complete : 

(1) IfX>y sthenX+z----y+z 2IfX«ysthenX4z---y-*z 
3 If X«y and y «z »then X € 4|lffz»yandy» X sthenz» =- 
[5| Ifa-3 «0 then =- >» 6| Ifa+5>0 then =- >=- 


7 Ifb<0 sthenb +3- 3 
B] If X» y and z is positive (z > 0) » then Xz =- yz 
9| If X< y and z is negative (z < 0) » then Xz ==- yz 


Choose the correct answer from those given : 


-0 


(11 If- X< 5 s then =e 


(a)X>5 (b) X»-5 (c) X«5 (d) X«-5 

è 2 If XEN sthen the S.S. of the inequality - X > 3 is =-=- 
(a) {45s} [-4.-55-) (0[-3] (d) 2 

è [3] x < 4 is equivalent to === 
(a) X» $ (X« 3 (c) X» 12 (d) X « 12 

ò 4 If X€Z ,then the S.S. of the inequality 20 < 5 X «25 is =- 
(a) {4} (b) {5} (c) {4 55} (d) Ø 

|5 The S.S. of the inequality — 2 X < zero in Q is «+--+ 

| (a) Ø b) Q, "a Q_ (d)Z, 

e 8 The number of solutions of the inequality = Lexe« i s where X EQ is =- 
(a) zero (b) 1 ^ 2 (d) an infinite number. 
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Exercise § ? 


E 7 X» y » then n y v where X0 sy #0 
(a) > (b) « (c) - (d) z 

e |8 The number 2 belongs to the S.S. of the inequality --.-..-.-- where X is an integer. 
(a) X»2 (b) X «2 (c)-X>-3 (d)-X»3 


e [8]If X» 5, then- X -....... 
Malin (b) 2-5 (c) «- 5 (d)»-5 


a LJ Show by using examples that if a >b and c > d » then it is not always correct 
* thata-c»b-d 


C3 Put (v^) for the correct statement and (X) for the incorrect statement » when 
a statement is false» give an example that shows why it is false (given that X > y: 


ajy<Xx ( )|@x>0 ( )ls3jy?z0 ( ) |@y?>y ( ) 
(5)Xy»0 ( )|(6)X+y>y € D|zy?»x ( ) |(8y?«xy ( ) 
sS)iXy«x? ( )|fox%<y? ( ) 


b Life Application 


Hany wants to buy a pair of shoes and some shirts 5 
? if Hany has L.E. 200 ; the price of the pair of shoes is 
L.E. 70 and the price of one shirt is L.E. 40 


What is the greatest number of shirts Hany can buy ? 


For excellent pupils 


m If the S.S. of the inequality a <3 X- 5 < b in Qis {X: XEQ »2<X<5}, 


«3» 


find the values of a and b «1510» 


If—4=X<5 and 2<y<7 » where X € Q and y EQ : find : 
* 


1 The greatest possible value of the expression X + y « 12» 
(2| The greatest possible value of the expression y — X «ll» 
.3, The smallest possible value of the expression X y «— 28 » 
4 | The smallest possible value of the expression X? + y? «0» 


Statistics and 


Probability 


Exercises of the unit: 


9. Samples: 
- Systematic sample. 
- Random sample. 


10. Probability : 
- Experimental probability. 
- Theoretical probability. 


Scan 
| the QR code p 
to solve an interactive / pm 
test on each [ 
lesson 


je 


—/ 


Exercise 


LL] From the school book 


de Problem Solving 


Baa factory’s canteen service wanted to find the preferences of their 427 employees 
| during their 15 — minute break. Each employee was given a number from 1 to 427 

A 10% sample of the 427 were to be surveyed and asked to select a preference from : 

* Hot beverage. * Hot soup with bread. 

* Cold drink with biscuits. * Fruit with fresh water. 

The sample were determined by selecting 43 sample numbers in the range using 

calculator. Identify the sample numbers using a calculator. 


[2] A school makes a study about how the pupils come to school. If the number of pupils in 
the school is 320 ; each pupil is given a number from 1 to 320 A sample of 10% from this 
number is selected as a sample to ask them how they come to school : 
* On foot * Public transport * Taxi * Bike 
Determine the numbers of the sample using the calculator. 


* Private car 


E A company makes a study about the best places which the workers in the company prefer 
to spend their annual holiday among : 

* Port Said * Alexandria * Matrouh * The North Coast  * Ismailia 

If the number of the workers in the company is 250 workers and a sample of 10% from 


the number of workers is selected to make a survey on it » determine the numbers of the 
sample using the calculator. 


[4 | It is noticed that 230 persons use a public bus daily and the public transport authority 
wanted to collect some informations concerning with the using daily of this service. It is 
necessary to form a random sample representing 10% from the users of this bus to make 


a survey on them. Determine the numbers of this sample using the calculator. 
| 
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x1 $6 


Probability 


L From the school book 


e» Problem Solving 


Interactive test 


Problems on experimental probability : 


- “> (a) Draw six parallel lines with a distance of 2 cm. 
between each of them on an A, sheet of paper. 
(b) Bring a piece of wood of length 2 cm. 
(c) Slightly toss the piece of wood in the air so that it 
| falls from a suitable height onto the A, sheet. 
(d) Repeat the trial 50 times. 
(e) Record the number of times that the piece of wood 
| falls across the line and also between the lines. — (Á —— —— | = Y 
(f) Deduce the probability of ; — | ame | Between | Total 4 
Tally 


the piece of wood falling 


between the lines. Frequency 


B L (a) Drop a drawing pin 100 times from a suitable height. 


(b) Record the number of times it lands with its point up and its point down : 


Tally 


| 


| Frequency 100 | 


| (c) Deduce the probability of the drawing pin landing point “UP” and point "Down" 


Exercise 19 ? 


| Second | Problems on theoretical probability : 


ü As throwing a fair die and observing the upper face » complete the following : 
1 1 The probability of appearance a number greater than 2 = ---..--.-- 

? The probability of appearance a number less than 3 = --------. 

_3 The probability of appearance an even number = ---.-...- 

(4 The probability of appearance the number 4 = --.....- 

5 The probability of appearance the number 7 = ~- 

6 The probability of appearance a number less than or equal to 6 = ==- 

7 The probability of appearance a prime number = ---------- 

8 The probability of appearance a prime even number = -----.-.-- 

8 The probability of appearance a number divisible by 5 = ---------- 

10 The probability of appearance the number 5 or the number 6 = «+--+ 


Complete the following : 


-0 


{1 The probability of occuring the impossible event = «+--+ and the probability of 
occuring the certain event = ==- 


^ |? Ifa coin is flipped once ; then the probability of appearance of a head = ---------- 

: 3 10 cards numbered from 1 to 10. If a card is drawn randomly ; then the probability that 
the card is numbered by an odd number = -+--+ 

© 4 In the experiment of throwing a fair die once and observing the upper face ; the 
probability that the apparent number is less than 1 = ---.-.- 

© 5 Abox contains 48 oranges and 4 oranges of them are bad. If an orange is drawn 


randomly : then the probability that the drawn orange is bad = ---------- and the 
probability that the drawn orange is good = =- 


8 If the probability of occuring an event is i » then the probability that the event doesn't 


Occur IS oessa 


^ 7 An activity room has 3 doors numbered from 1 to 3. If a student went out using one of them 
» then the probability that the student went out using the door number 2 is ---.-.-.-- 


8 If the probability that a person get infected (in a city whose number of inhabitants is 
200000) with a disease is 0.003 5 then the expected number of infected persons with 
the disease in this city is =-=- persons. 


EJ 


€ Remember @Understaend — O Apply e Problem Solving 


Choose the correct answer from those given : 


* 1 Which of the following is the probability of occurrence of an event ? 


(a) 1.2 (b) - 0.4 (c) 31596 (d) 7596 
5 |? As throwing a fair die once: the probability of appearance of a number greater 
than 4 is ===- 
x E £ 
(a) 4 (b) 4 () 5 (4) 1 


3A basket contains cards numbered from 1 to 20 If a card is drawn randomly ; 
what is the probability that the number written on it is divisible by 6 ? 


(a) 35 (b) 5 OE (d) A5 
/4 A bag has 5 red balls and 3 white balls. If the balls are similar and a person draws 


a ball randomly ; then the probability that the drawn ball is white = =- 
3 3 3 3 
(a) 3 (b 3 (c) 3 (d) 3 
5 (11 A letter is selected randomly from the name “ZAMALEK”. The probability of 
selecting the letter A is == 
l 2 3 X 
6 (3 Rashad is in grade 7 in a class of 36 students. 16 of them are girls. If a student is 
selected randomly from the class » what is the probability that the student is a boy ? 
* 2 3 e 
(a) 9 (b) 7 (c) 9 (d) 36 
7 A class has 25 boys and 20 girls. A pupil of them is selected randomly : then the 
probability that the pupil is a girl = =-=- 
aA * A 3 
(a) 35 (b) 9 (c) 25 (d) 9 


8 If the probability of success of a student is 70% » then the probability of his 


failure is -=-= 
(a) 0.7 (b) 0.07 (c) 0.3 (d) 0.03 


| (3 A card is drawn from a bag of 25 cards numbered from 1 to 25 


1 A number divisible by 5 (2| A number > 20 
3 A perfect square number. 


2 
| Calculate the probability that the drawn card carries : 


(2) One card is selected randomly from 8 cards numbered from 1 to 8 
T Write down the sample space. Then find the probability of each of the following events : 
1 Getting an even number. [2 Getting an odd number. 
,3 Getting a number greater than or equal to 6 | 4 Getting a number divisible by 3 
40 


Exercise 19 ? 


A letter is selected randomly from the word “SAMER” 


js Calculate the probability of selecting the letter : 


2\E 3R 


A bag contains 5 red balls » 3 yellow balls and 2 black balls. 
? [fall balls are alike and a ball is drawn from the bag randomly 

» find : 

1. The probability that the drawn ball is yellow. 

.? The probability that the drawn ball is yellow or red. 


.3 The probability that the drawn ball is not yellow. 


L1 A card is chosen randomly from ten cards numbered from 1 to 10 
7 What is the probability that the chosen card shows : 


1 An odd number. 2 A prime number. 


3 Aneven number. 4 An odd number greater than 3 


E If a fair die is tossed once » what is the probability of each of the following events : 
o 
^ Appearance of an even number less than or equal to 4 
? Appearance of a number between zero and 10 


3 Appearance of a number divisible by 7 


4 Appearance of a number not divisible by 2 


LJ A fair die is rolled once and the number of dots on the upper face is observed. Write 
? down the sample space ; then find the probability of each of the following events : 


1 Getting a number greater than 6 
2 Getting a number satisfying the inequality : 1 < X <6 


3 Getting a number satisfying the inequality : 2 « X « 4 


a 8 cards » numbered by the opposite numbers ; are put in 


a bag. Bassim drew a card from these cards randomly. Find : 
1 The probability that the card carries a number 
whose tens digit is even. 
2 The probability that the card carries a number 
whose units digit is odd. 


3 The probability that the card carries a number multiple of 4 


MY feos - OW oLa) pall 41 | 


€ Remember @Understand © Apply ə Problem Solving 


LI A cube is designed such that each two opposite faces carry 
e 
one of the digits 1 »2 and 3 The cube is rolled and the apparent 


face is observed : 


1 Write down the sample space. 


2 What is the probability such that the number on the upper face is 2 ? 
.3 What is the probability such that the number on the upper face is odd ? 


A bag contains 30 similar marbles. Hani drew a marble randomly and he found it red. 


If the probability of drawing a red marble = 2 » find the number of red marbles in the bag. 


A box contains 80 similar balls. Some of them are red and the rest is blue. 


If the probability of drawing a red ball is i » find the number of blue balls. 


L] The set {2 $3 55} is used in writing a 2-digit number. Find the probability of each of 
the following events : 
1 The tens digit is odd. ? The units digit is odd. 


3 The sum of the two digits is 7 4 The product of the two digits is 15 


Wael has a bag containing 22 marbles » 12 of them are black and the rest is red. If two 


marbles of them are drawn without returning them to the bag and they were red. Then he 
drew a third marble without looking at it. What is the probability that the last marble is 
black ? 


A class has 50 students. The number of girls is less than the number of boys by 10 


If one student is chosen randomly ; find the probability that the student is a boy. 


Choose the correct answer from those given : 


-B — 9 El ——— — E. — —— B. —E-——- 


1 A bag contains 3 white balls »2 black and one red. If a ball is drawn randomly from the 
bag » then the probability that the drawn ball is not black equals --------- 
(a) 4} (b 4 (o4 (d 4 
^ 2 A bag has a number of similar balls. Half of them is red » the third is black and the rest 
is white. A ball is drawn randomly : then the probability that the drawn ball is 


white = --------- 


(a) i (b) i (c) i (d) zero 


42 


Exercise 19 2 


© [3] A box contains coloured balls (red 5 green » blue and yellow). If the box contains 


20 yellow balls and the probability of drawing a yellow ball from the box randomly 
is L. What is the number of all balls in the box ? 
(a) 5 (b) 25 (c) 60 (d) 80 


© 4 The number of pupils in a class (7 grade) is 36 pupils. The probability of choosing 


a pupil whose age is less than or equal to 13 is l. What is the number of pupils whose 
ages are more than 13 years old ? 
(a) 23 (b) 24 (c) 30 (d) 32 

© [5] In a mixed school » if the ratio between the number of boys to the number of girls is 
7 :9 A student is selected randomly from the students of this school. 
The probability that the selected student is a boy equals --.-.----. 

7 9 

(a) zero (b) 16 (c) 16 (d) 7 

è |6] A small box contains 25 tickets numbered from 1 to 25 A large box contains 50 tickets 
numbered from 1 to 50 Without looking at them ; a ticket is picked from one of 
the two boxes. Which box would give the larger chance of picking a ticket with the 
number 17 ? 

| 

e 


(a) The larger box. (b) The smaller box. 


(c) Both would give the same chance. (d) The given information is not enough. 


The opposite spinning game is divided into 8 sectors 

of the same area. i of the sectors is coloured in red 5 

and + of the sectors is coloured in green 5 E of the sectors 
is coloured in blue and the rest in yellow. 

If the pointer of the spinner is spinned » what is the 


probability that the pointer stops at the yellow or the red colour ? 


£A A class contains 40 students » 30 of them succeeded in maths » 24 succeeded in 
science and 20 succeeded in both. A student is chosen randomly. 


Find the probability that this student : 
[1] Succeeded in maths. [2] Succeeded in science. 


[3] Failed in science. 4 Failed in both maths and science. 


ry 


€ Remember @Understend OApply Problem Solving 


Two players play in a football team. During training » one of them shot 21 penalty kicks 
^ and he scored 18 goals and the other shot 32 penalty kicks and he scored 25 goals. Which 
of them should you choose to shoot a penalty kick ? Why ? 


Maryam and Souad played together with two dice. If the product of the two apparent 
** numbers on the upper face is even » then Souad wins the game. 
If the product of those numbers is odd ; then Maryam wins : 
1 On your opinion ; is this system of the game fair ? Why ? 
.? If it is not fair » determine which one of the two girls has the greater chance to win ? Why ? 


In the opposite figure : 20cm. 
If a person shot towards the drawn board 5 10cm. 


find the probability of shooting the shaded part. 


e For excellent pupils 
$ 


m A bag contains a number of similar balls » 5 of them are white and the rest are red. 
| If the probability of drawing a red ball is 4 


5cm. 
10cm, 


Find the total number of balls. 


A card is drawn from a group of cards numbered from 1 to n. 
* if the probability that the drawn card carries a number greater than 8 is + » then find the 
value of n 
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E Choose the correct answer from the given ones : 
1 IX FIXI? -XS PTT. 


(a) 6 X (b) 6 x? (05x?«x (7x?-x 
2\Ify=2+ ,a=8 ,b=-6andc=-2 ,then y = 
(a) - 1 (b) 1 (c) - 7 (d) 7 
3 At dividing 113 + 113 + 113 + 113 by 4 s then the remainder = ---------. 
(a) zero (b) 1 (c) 4 (d) 13 
44 + a 
(a) 12- X (b)74X (c) 12-4 X (d) 12 X 
5 de 55 T— 
(a) 0.34 (b) 0.43 (c) 4.3 (d) 3.4 
8 If three times of a number equals 27 » then of this number is ~- 
(a) 1 (b) 3 (c) 9 (d) 27 
7 | Which of the following is equal to 3 ? 
(a) 6 % (b) 60 % Orn (d) 0.53 
8 If the fractions 4 and x are equal, then X = «+--+ 
(a) 6 (b) 7 (c) 11 (d) 14 
9 2x4x6x ixixl- LESS 
(a) 48 (b) 2304 (c) 1 (d) zero 


10. A worker cut a part of a pipe equals-Lof this pipe: if the length of the cut part equals 
3m.» then the length of the pipe completely equals ----.-.--- 


(a) 8 m. (b) 12 m. (c) 15 m. (d) 18 m. 


E 


Algebra and Statistics 


1 Which of the following does express the number 36 as the product of its prime factors ? 


(a) 6 x 6 (b) 4 x9 (c)4x3x3 (D2*x25»323 
]325x4x3x2x1x02---- 
(a) 120 (b) 60 (c) 20 (d) zero 
13 Double of the square of the number (half) is -+++ 
l 1 1 
(az (be (c7 (d) 2 


4| If the number of boys in one of the parties is m and the number of girls is n and each 
person has 2 balloons, then which of the following expressions does express the 
number of balloons in this party ? 
(a) 2 (m 4 n) (b) 2 (m +n) (c) 2m 4^ n (d)m+2n 
15 The smallest number of the following numbers is +++- 
(a) 0.52 (b) 0.5 (c) 0.056 (d) 0.562 


Complete the following : 


(1124.65 + 5.748 = + 
= NU. C NEM 
8|-24 "lg 

.3 | Third of the third = ---------- 
(19) -9 x 19 + 19 _ 


19 
5 ax + z F a ee (in the simplest form) 
6 Ify= 100 — an satm=9 s then y = a c de 


(7 Ifa+b=25 »then2a*2bz -= 
Lees 2S 
zt 
8]If3y =6 s then 5 y = 


(BT » $5» Fo p otes (in the same pattern) 

10 If +X 25 y 2 10 » then X y = — 
mMIfXeyzyXz25,thenX?y«y? X= ee 

aa Ifx-y=3 » X+y=5 sthen X? —y 7 2 

a3If X?216 » y?29 »Xy=12 >then(X-y)* s 

14 If the degree of the algebraic term 5 X" y? is 5 5 then n = +--+ 


15) A piece of wood of length 40 cm. it is cut into three parts of lengths 2 X — 5 »X+7 


and X + 6 in centimetres» then the length of the longest part = ---------- cm. 
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Geometry and 
Measurement 


Exercises of the unit: 


Deductive proof. 

The polygon. 

The parallelogram and its properties. 
The special cases of the parallelogram. 


The triangle : Theorem (1), 
exterior angle of the triangle. 


Theorem (2) , theorem (3). 
Pythagoras' theorem. 
Geometric transformations. 
Reflection in a straight line. 
Reflection in a point. 
Translation. 


Rotation. 
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ü In the opposite figure : 

AD // BC 5 m (Z DAB) = 50° and m (Z DAE) = 70° 
Find the measures of the angles of AABC 

Complete the following table by writting the reason 


of each step of the solution steps : 


Mathematical Statement 


m (Z DAB) = 50° » m (Z DAE) = 70? 
m (Z CAB) = 180° — (50° + 70°) 2609 2 
AD // BC [3] T————————À 
m (Z C) 2 m (Z DAE) = 70° Libr 
E T T m P ee |) eer aeaea 


2 | In the opposite figure : 
m (Z AMB) = 50° sm (Z EMD) = 80° ; MC bisects Z BMD and m (Z CMD) = 65° 


Complete the following proof to find m (Z AME) 


Give | seinen. 
EER I aa T ESN 
Proof MC bisects L oM (given) 
- m(Z BMC) =m (Z +e Vaona o 
" m(Z AMB) +m (4 BMC) +m (4 CMD) +m (4 DME) 4 m (Z AME) = eee 2 
^ m (4 AME) = «+--+ __ EER rn o (The req.) 


Veto /pMyE-oWolstl,) sale! 49 | 


€ Remember @Understand @Apply ə Problem Solving 
i In the opposite figure : 
c 


AC N BD = [M] »m(Z BMC) = 120° 
and ME bisects Z AMD 


UNIT 


Complete the following proof to find m (2 EMC) 


Given | _weeeseeceseeeseetersersssssnssssssecersseeaeessesneeeeeaserereneestnsseneeeeenes 


Proof -- ACN BD - (M] 
- m (4 BMC) =m (4 eee ) (V.0.A)) 
Nam uas ) = 120° 
" ME bisects Z AMD 


~ MEBD 

z. m (4 BMC) +m (Z eee ) = 180° 

2”. m(Z DMC) = Pai ee ° 

4; m(Z EMC) =m (Z e )4m (Lm ) 

nmG EMC) = e T rasna o (The req.) 


In the opposite figure : 
AB 2 AC  BDz CD ^ 
Complete the following proof to prove that AD bisects Z BAC 

Given EM 


AB---e-- (given) 
M— -CD (given) 


s. AD bisects Z +++ (QED) 


50 


ü 1.3 In the opposite figure : 
9 


Find : m (Z EBD) 


m (Z ABC) = 110? » m(Z CBD) = 35° 
| and m (Z ABE) = 140° 


In the opposite figure : 


E] 
CEN FD- {B}, 
m (Z ABC) = 40° and m (Z ABF) = 30° 
Find : m (Z DBE) 
L In the opposite figure : E 
e — 
Ecm D 


and BD bisects Z ABE ra B A 
Find : m (Z ABD) « 32° » 


LQ In the opposite figure : 
[] 


ACN DE = {B} «m (4 ABD) = 40° 
and BE bisects Z CBF 
Find : m (Z ABF) 


| In the opposite figure : 

$ EAN EBNECNED={e} 
If m (4 BEC) = m (Z AED) 
:m(Z AEB) = 65? , m(Z CED) = 85° 
Find : m (Z BEC) 
Are A s E and C on the same straight line ? Why ? « 105? » 


LQ In each of the following figures , 
D — — 
If AD // BC Find : m (Z ABC) , giving reason. 
[1] D A [2 D A (3) 


o 


72 57 
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a In the opposite — ry E 
AB // CD 
EA -— o o 
»m(Z EAC) = 130 130 (A $ 
and m (Z EAB) = 90° 
Find: 1 m(Z BAC) G D 
2|m (4 C) « 140? 340° » 


) In the opposite — 
AB // CD , AB // EF 


»m(Z A) = 60? and m (Z E) = 35° 
Find : m (Z ACE) 


In the opposite figure: E A D 
50 »^ V/80 

and m (Z EAC) - 50* 

Find the measures of the angles of A ABC é B 


«m(Z BAC) 2 50? »m(Z B) = 80° »m(Z C) = 50° » 


CE In cach of the following figures» 
If MN intersects AB » CD at E and F respectively » 
Prove that : AB // CD 


fe] 


: DE // BC „AEDE »m(Z DAB) = 80° 


E) CD In the opposite figure : 


AB // CD »m(Z A) 2 50? s 
Z ACE is right and m (Z E) = 40° 
Prove that : AB // EF 


Exercise ] 


" CI In the opposite figure : 

| EF/CD.m(Z CEP)» 95 , 
m (Z ACE) = 30°; m (Z BAC) = 115° 
Prove that : AB // EF 


In the opposite figure : C A 
ADNBC={M}; 

MA = MD and MB = MC 

Prove that : 

4) AB=CD 2 AB//CD " " 


CI Prove that : 


| 

| — 

| 1. Astraight line which is perpendicular to one of two parallel lines in the same plane is 
o 

| 

| 


also perpendicular to the other. 


2 A straight line that is parallel to one of two parallel lines is also parallel to the other. 


113 In the opposite figure : 
AD = CD and AB = BC 
Use the properties of congruent triangles 
to show that : 
1| DB bisects Z ADC 
2] AC and DB are perpendicular to each other. 


In the opposite figure : 


Prove that : CE - CB 


In the opposite figure : 

AD = BC and m (Z ADB) = m (Z DBC) = 90° 
Prove that : 

1 AB=CD 


D 
B 
ABCD is a square in which F i: ? 
is the midpoint of CD x | 
and AF f) BC = {E} ‘ È “4 
D | A 
€ B 


2) AB // CD 


5 


E] 
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€ Remember @Understand OApely e Problem Solving 
à CA In the opposite figure : 


e 
EC - DB and 
DXYE is a rectangle. 
Prove that : m (Z ADE) 2 m (Z AED) 


113 In the opposite figure : 
ji AD = AE and 
m (Z ADC) 2 m (Z AEB) 
Show that : 
1 BE=CD 8 BD-CE 


A 
A 
C Y Aa B 

A 
PS 

B. E. 


CQ Find the values of X and y in each of the following : 
g | 


XWN(GX-8) 


€ 
EB C9 In the opposite figure : 

| 35 Is A ADE congruent to A CBF ? Give your reason (s). 
ES 


2 Prove that : 
First: A DEF = A BFE Second : A ABE = A CDF 


£13 In the opposite figure : 
1 Is A PAQ congruent to A QBO ? Give your reason (s). 
2 Show that : 

First: A POR  AOQR Second : A PDR = ARCO 


€ Remember @Understand © Apply ə Problem Solving 


Complete the following : 


1 


The regular polygon is the one in which : 


The sum of measures of the interior angles of the quadrilateral = --.-.-.-- * 
The sum of measures of the interior angles of the pentagon = ---------- " 
The sum of measures of the interior angles of the hexagon = ---.-.-.- S 
The sum of measures of the interior angles of the heptagon = -------- * 
The measure of the interior angle of the regular pentagon = ---.-.-.- s 

and the measure of the interior angle of the regular heptagon = =- 3 


The sum of measures of the exterior angles of the hexagon equals -+ * 


8 If the perimeter of a regular hexagon is 30 cm. » then its side length = ---.------ cm. 


wo 


and the measure of each interior angle in it = ---------- T 
If the perimeter of a regular polygon = 80 cm. and its side length = 10 cm. » 


then the measure of each interior angle in it = ---------- 


Choose the correct answer from those given : 


1 The sum of measures of the interior angles of a polygon of n sides equals ---------- 


(a) n x 180? (b) (n - 2) x 180? (c) (n rx 180" (d) i22) 180" 


99 


3 


e 2 The measure of the interior angle of a regular polygon of n sides equals .......... 


UNIT 


€ Remember @Understand — O Apply ə Problem Solving 


(a) (8220x909 (p) (n-2X18* ey (n-21X19*.— (d) 180° x (n— 1) 


3| The measure of the interior angle of the regular polygon of 10 sides equals .......... 


(a) 72° (b) 108° (c) 144° (d) 150° 


4 The measure of the interior angle of a regular polygon of 18 sides equals .......... 


(a) 130* (b) 140* (c) 150° (d) 160° 


|5 If the measure of an interior angle of a regular polygon is 135° » then the number of its 


sides is POTTY Terie) 


(a) 6 (b) 4 (c)7 (d) 8 


[6| The sum of measures of the exterior angles of the triangle equals .......... 
(a) 90° (b) 180° (c) 360° (d) 720° 
7 [n the quadrilateral ABCD »if m (4 A) 22m (4 B) 2 m(Z C) 2 96? 5 
then m (Z D) = 
(a) 96? (b) 48° (c) 120* (d) 144° 


Find the number of the diagonals of each of the following figures : 


| 
ə 
.1 Triangle. 
| 


3 Pentagon. 
In each of the following » find the measure of the angle marked by ( ? ) : 


B 
Fig. (2) « 90? 5 118° » 


Dr 


In the opposite figure : 

FEYZ .m(Z L) - 70* 5 

m (Z Y) 2 90? and m (Z LZF) = 120° 

Find : m (Z X) F Y «140°» 


56 


E 
E 
| 
| 


In the opposite figure : 

CEN AD = [B] «m (Z A) =50° 
m(Z C) 2 70? , m(Z D) = 130? and 
m (Z F) = 90? 

Find : m (Z E) 


In the opposite figure : 
AENCF={D}, 


A DEF is an equilateral triangle 5 
m (Z A) = 120° and m (Z C) = 105° 
Find : m (Z B) 


In the opposite fiie: 


ED RB- [A] »m(Z F)245* , 
m (Z R) = 120? » m(Z E) = 105° , 
m (Z D) = 130° and m (Z C) = 80° 
Find : m (Z B) 


In the oppoiiie figure : 


BD AF - (C] : AB// ED , 
m(Z A) = 30° and m (Z ACB) = 58° 5 
m (Z CFE) = 125° 

Find : m (Z E) 


In the opposite figure : 
m (4 A) = 120° ,m (4 D) =90° , 
m (Z ABC) = 85? and BE // CD 


Find : m (Z ABE) 


In the opposite figure : 
ABCDEF is a hexagon. 


m(ZA)=m(ZC) 
Find : 
The value of X 


« 120? » 


AP / Yo [e Nu - ud ouest; Haleg 57 | 
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à A 
113 In the opposite figure : o 
[7 


ABCD is a quadrilateral ^ 
=i 
in which : m (Z A) = 90° DB 
E 
€ 
Find : The value of X «27°» 
Œ In the opposite figure : A 
| m(ZA)=85° »m(4C)=95° 85 
and m (Z B) = 4, m (Z D) ] 
Find the measure of each of them. 
95 
e B 
« 60? 4120? » 


T" In each of the be s if the polygon is regular » find the measures ; of the 


A © 
| 


In the opposite figure : 


m(Z A) = 110° »m(Z B)=60° , 
m (Z D) = 130° ‘CF bisects Z DCE and C EBE 
Prove that : CF // AB 


Exercise 2 ? 


In the opposite figure : 

T ABCDFF is a regular hexagon s 
Y ECB , XY L YB and m (4 X) = 60° 
Prove that : BX bisects Z ABY 


If the ratio among the measures of the angles of a pentagon is 3: 3:2:3:4 


E 
> find the greatest measure of the angles of this pentagon. « 144? » 


CQ If the measure of the exterior angle of a regular polygon is 30° , how many sides does 
€ 
l! it have ? What is the sum of the measures of its interior angles ? « 12 + 1800? » 


LL Is it possible that a regular polygon has an interior angle of measure 100° ? Why ? 


1 Find the measure of the remained angle. « 120? » 


2 [s it possible that this polygon is regular ? Explain your answer. 


CQ A polygon has 15 sides : 
6 


1 Calculate the sum of the measures of its interior angles. « 2340? » 


2 If the sum of the measures of five of its exterior angles is 200°; calculate the sum 


of the measures of the ten interior angles which are not adjacent to the five exterior 


angles. « 1640? » 


e For excellent pupils 


* 
T In the opposite figure : 
+ AM bisects Z BAD , DM bisects Z ADC and 


m (Z AMD) = 71? 
Prove that : m (Z B) + m (Z C) = 142° 


In the opposite figure : E A 
" AE // BC ; 
m(ZA)2m(ZE)2m(ZD)2m(Z C) D 
Find : m (Z B) \ Y 
« 60? » 


From the school book c 


€ Remember @ Understand © Apply s Problem Solving R g 
Complete the following : 
e. In a parallelogram * every two opposite sides are -== yen 
> In a parallelogram » every two opposite angles are ---------- 
. In a parallelogram » every two consecutive angles are =- 
e In a parallelogram ; the two diagonals 
e The quadrilateral in which two sides only are parallel is called ----.----. 
» A quadrilateral represents a parallelogram if --------- (Write only one answer) 
o ABCD is a parallelogram in which m (Z A) = 50°, then m(Z B) = + ° 
o In the parallelogram XYZL 5 if m (Z X) = 4 m (Z Y) »thenm(Z Y) =-=- 2i 
: In the opposite figure : 
ABCD is a parallelogram in which AB - 2 cm. » 
AD = 6 cm. and m (Z B) = 105° "m 
Complete the following : MED 10577 4 
BC = vever cm. s DC = eree cm 
m (Z D) = evene ° 9m (ZA) = verre ° and m (4 C) s eet 
The perimeter of the parallelogram ABCD = --------- cm. 


60 


Exercise 3 


"^J 


i In the opposite figure : 
© 


D A 
ABCD is a parallelogram such that : Low 
AC(1BD- (M) : CD-2em.; 7 / 
MC = 2.5 cm. and BD = 3.6 cm. 


Calculate the perimeter of A AMB «63 cm.» 


ü In the opposite figure : 
[7 


L X 
XYZL is a parallelogram in which : 
m (Z Y)3118? »m(Z XZY) = 27° n 
KOT 184 
Find : Z Y 


[1]m (4 YXZ) 2)m(ZLZX) 


(3Im(Z LXZ) 4im(ZL) « 35? ,35? 927° 5 118? » 


In the opposite figure : D C 
ABCD is a quadrilateral whose diagonals intersect 


atM sMA=MC ;MB=MD >; m(Z AMB) = 110° and m (Z MBA) =25° X X 


1 Prove that : The figure ABCD is a parallelogram. 
2 Find : m (Z ACD) « 45? » 


In the opposite figure : 


A E 
L^ o 
0 


ABCD is a quadrilateral in which : ? 4 
AD // BC ‚EEDA »m (4 BAE) = 110° 
and m (Z DCB) = 70° > B 


Prove that : ABCD is a parallelogram. 


In the opposite figure : m 
ABCD is a parallelogram in which : 
m (Z B) = 120° and DH L BC 
where DH N BC = {H} c 


Find : m (4 HDC) «30° » 


E 


D 
a 
H B 


In the opposite figure : 


ABCD is a parallelogram » in which : 
m (Z A) = 60° »m(Z OBC) = 40° where OCAD 
Find : m (Z ABO) 


In the opposite figure : 


3 
ABCD is a quadrilateral where : AC N BD - [M] 5 
AB // DC »m (4 AMB) = 70? » m (4 MBC) = 40° 
and m (Z MAD) = 30° 
Prove that : ABCD is à parallelogram. 
In the opposite figure : 

^ 


ABCD is a parallelogram 5 
E € AD where : AD = DE 
Prove that : DC and BE bisect each other. 


€ Remember ^ 6 Understand — O Apply Problem Solving 


LM 


In the opposite figure : 

ABCD is a quadrilateral 5 

E € CB and m (4 BCD) = m (Z EBA) = m (Z A) 
Prove that : ABCD is a parallelogram. 


In the opposite figure : 

ABCD is a parallelogram ; H is the midpoint of AB 
and O is the midpoint of DC 

Prove that : HBOD is a parallelogram. 


^ 
| 
| In the opposite figure : 

oo = 

ABCD is a parallelogram » H € BC where : 
A DHC is an equilateral triangle. 

1 Prove that : HC = AB 


2 Find:m(Z B) and m (Z HDA) 


D A 
H 
€ B 
D A 
Cc H B 
« 120° 560° » 


| 
| 
| 


In the opposite figure : 
ABCD is a parallelogram » H € BC 


, DH bisects Z ADC and m (Z HDC) = 64° 
Find : ? m(Z DHB) |2 m(Z ABC) 


CA In the opposite figure : 

ECBC m(Z BAE) = 45°, 

m (Z AEB) = 70° » m (4 D) = 65? 
and m (Z C) = 115? 

Prove that : ABCD is a parallelogram. 


In the opposite figure : 

ABCD and HBCO are two parallelograms 
such that m (Z O) = 50? 

and m (Z ADC) = 115° 

Find : m (Z ABH) 


In the opposite figure : 

ABCD is a parallelogram in which : 
m(Z DAC) z X? »m(Z BAC) =2 X° 
and m (Z ABC) =5 X? 


Find : m (Z — and m (Z ADC) in degrees. 


Choose the correct answer from the given ones : 


Exercise 3 2 


« 67.5? 5112.5? » 


1 ABCD is a parallelogram in which : m (Z A) = 50° 5 then m (Z C) = e+=- 


(a) 50° (b) 60? 


2 ABCD is a parallelogram in which : m (Z A) + m (Z C) = 140° 


> then m(Z B) = eee 
(a) 70° (b) 40° 


(d) 150° 


(d) 220° 


.3 If the lengths of two consecutive sides of a parallelogram are 3 cm. 


and 5 cm. » then its perimeter equals ---------- 


(a) 12 (b) 14 


(d) 18 


8 


3 


UNIT 


€ Remember @ Understand — O Apply & Problem Solving 


4 If the perimeter of a parallelogram is 25 cm. and if one of its sides 
is of length 7 cm. » then the consecutive side is of length 
(a) 7 (b) 18 (c) 12.5 

5 In the opposite figure : 


If ABCD is a parallelogram 

, EGAB CD -5cm. AE - 9 em. 

» AD = 8 cm.» the perimeter of A BEC = 18 cm. 
» then the length of EC = ee cm. 


(a) 8 (b) 6 (c) 5 


e For excellent pupils 
E 


[19 ABCD is a parallelogram in which : E is the midpoint of AB, 


T F is the midpoint of CD; if AF N DE = IM]: BF () CE = {N} 


Prove that : * ED // FB ? FMEN is a parallelogram. 


Ef) XYZL is a parallelogram in which : m (4 Y) 23 m (Z X) 


Find the measures of the interior angles of XYZL 


«m(ZY)=m(ZL)= 135° andm(Z X) 2 m(Z Z) 2 AS? » 
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From the school book 


€ Remember @ Understand — O Apply e Problem Solving 


Complete the following : 


The parallelogram whose two diagonals are perpendicular is called 

The parallelogram whose two diagonals are -------- is called a rectangle. 
The parallelogram whose two diagonals are equal in length and perpendicular 
is called 

The quadrilateral whose sides are equal in length is called 


The quadrilateral whose diagonals bisect each other is called - 


The rectangle is a -: with a right angle. 
The rhombus is a ---------- in which its diagonals are perpendicular. 
The square is a with a right angle. 


The rhombus whose two diagonals are equal in length is called 
The rectangle whose two diagonals are perpendicular is called 
The rectangle whose two adjacent sides have the same length is called 
If XY // ZL, XY = ZL, then the quadrilateral XYZL is called 
If ABCD is a rhombus; then d 


The perimeter of the square = » the perimeter of the rectangle = 
and the perimeter of the rhombus = - 


The rhombus whose perimeter is 42 cm.» its side length = cm. 


€ Remember @Understand — O Apply ə Problem Solving 


Choose the correct answer from the given ones : 


e 1 |The two diagonals of a rectangle --------- 
(a) are perpendicular. (b) are equal in length. 
(c) are perpendicular and equal in length. (d) bisect its interior angles. 


e 2 The two diagonals of a rhombus are -+ 
(a) perpendicular and not equal in length. 
(b) equal in length and not perpendicular. 
(c) perpendicular and equal in length. 
(d) not equal in length and not perpendicular. 


e 3 The two diagonals of the square are =- 
(a) just perpendicular. 
(b) just equal in length. 
(c) perpendicular and equal in length. 
(d) not equal in length and not perpendicular. 
e 4 The adjacent sides are equal in length in a parallelogram» then the figure is a =-= 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
ò ‘5 IfABCD is a rectangle in which AC = 5 cm.» then BD = + cm. 
| (a)2.5 (b)5 (c) 10 (d) 20 
s If ABCD is a square, then m (4 CAB) = = 
(a) 90° (b) 45° (c) 60° (d) 30° 
è 7 If ABCD is a parallelogram in which m (2 A)2m(Z B), then ABCD is a ---------- 
(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 
ó 8 If ABCD is a rhombus in which m (Z ACB) = 32° , then m (4 D) = +7- 
(a) 32° (b) 64° (c) 116° (d) 26° 
In the opposite figure : " 


ABCD is a rectangle in which : , ral 
AC 26cm. »CD=2em. EU amii 7 


and AC N BD = {M} " 
Complete: 1 AB = =- cm. 

IDM S eere cm 

3 The perimeter of A ABM = ------- cm. 
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In the opposite figure : 


ABCD is a square in which AD = 4 cm. 5 
O € BC such that : m (4 OAC) = 25? 
and H € BC 
H C O B 
Complete the following : 
1 |The perimeter of the square = ---------- cm. 


'3)m(Z AOC) = ......... 


B)m (4 ACH) = ^ 
eB Find the measures of the angles marked by (2) i in each of the following "c— 


H 


a parallelogram a square a rhombus a rectangle 
Fig. (1) Fig. (2) Fig. (3) Fig. (4) 


| In the opposite figure : 

ABCD is a rectangle ; H € BC such that : 
m (Z DHC) = 46° and m (Z BAH) = 44° 
Calculate : m (Z AHD) 


a 1.1 In the opposite figure : 
ABCD is a rhombus, 


BD is a diagonal in it » 
m (Z ABD) = 62° 
Find with proof : m (Z A) 


In the opposite figure : 

XYZL is a rhombus 5D EYL 

Draw DH // YX such that : 
DHüXL- [H] 

Prove that : m (Z HDL) 2 m (Z HLD) 


comets @ Understand 


In the opposite N pw 
ABCD is a rectangle 

and OBCH is a parallelogram. 
Prove that : DH - AO 


B In the opposite figure : 

ABCD is a square» E € BC » AC // DE 

[1| Prove that : ACED is a parallelogram. 
2) Find : m (4 ACE) 


In the opposite figure : 


| ABCD is a parallelogram, 


E ECB where BC = BE 5 if DE=DC 


» prove that : The figure AEBD is a utenti: 


In the opposite figure : 

ABCD is a rectangle » X € AD 
and Y € BC such that : 

AXYB is a square. 

If m (4 YDC) = 52? , 

then find with proof : m (4 AYD) 


In the opposite figure : 
ABCD is a square. 
Find in degrees the value 


of each of X and y 


In the opposite figure : 


ABCD is a square; its diagonals intersect at M > 


ECAC » FE AC such that : AE = CF 
Prove that : EBFD is a rhombus. 
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O Apply d Problem Solving 


ie] 
jae 
> 
o 
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nN 
w 


is] 
> 


S 


m 
aO 
a 
m] 
CA 
o 
Y w 


> 
J 


? 


E B C 

D X A 
and 

€ Y B 

« 97? » 

D A 


C F B 

« 33? » 123° 
(D F 
C B 


Exercise 4 ? 


| 

E] 

B Eslam drew a parallelogram , a rhombus » a rectangle 
* and a square » then he hid parts of them as in the 
opposite figure and he asked his friend Bassem to 


recognize each figure. 
Help Bassem to name each drawn figure. PT t. Pw. N 


E 2) (3) 


5| 


i Use “Some” or “All” to get a correct statement : 


. 

T ibo squares are rectangles. 
E] quadrilaterals are parallelograms. 
3e squares are rhombuses. 
ocen parallelograms are rectangles. 
[B] ee rectangles are parallelograms. 
8] rhombuses are squares. 


Now at all bookstores 


'OJCL-MOASSCR 
in 


for all educational stages 
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From the school book 


€ Remember @ Understand © Apply % Problem Solving 


Complete the following : 


The sum of measures of the interior angles of a triangle — 


The measure of the exterior angle of a triangle is equal to the sum of 


If the measure of an angle in a triangle equals the sum of measures of the other two 


angles in the triangle » then the triangle is 


If the measure of an angle in a triangle is greater than the sum of measures of the other 


two angles » then the triangle is 
In A ABC : If m(Z A) +m m(Z C) 2 m(Z B) » then m(Z B) = 


In AABC : If m(Z By» m(Z A) - m(Z C) sthen Z B is 


It is possible that each of the interior angles of a triangle is of measure ~- 


Choose the correct answer from the given ones : 
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The triangle contains two angles at least. 

(a) acute (b) obtuse (c) right (d) reflex 
The sum of measures of the interior angles of a triangle equals the measure of 
(a) a right (b) a straight (c) an acute (d) a reflex 
In AXYZ: If m(Z X) 2 509 , m(Z Y)= 100°, then m (< Z) = 


(a) 30? (b) 50° (c) 80? (d) 100° 


In A ABC : If m(Z A) +m (ZB) = 110°, then m(Z Cj 
(a) 110° (b) 90? (c) 70? (d) 55? 


angle. 


Exercise 5 ? 


* [5 If the measures of two angles in a triangle are 35° and 45°, then the triangle is ---------- 
(a) acute-angled. (b) right-angled. (c) obtuse-angled. (d) equilateral. 


6 The measure of the exterior angle of the equilateral triangle at any one of its vertices 
equals Mh mmm 


(a) 60° (b) 120° (c) 150° (d) 30° 


In each of the following figures » find the measure of the angle marked by (?) : 


A D 
LQ Fig. (8) 


£3 Fig. (11) £3 Fig. (12) 


£ Fig. (13) Fig. (14) £3 Fig. (15) Fig. (16) 


EJ 


3 


aa In the opposite E qum 
BD // CA » m (Z C) 2 45? 
and m (Z ABD) = 75° 
Find : m (Z ABC) 


h 


loe Remember Understand ^ O Apply d Problem Solving 


In the opposite figure : 

ABC is a triangle in which : m (Z B) = 58° > 
E E AB such that CE bisects Z ACB > 

D € BA and m (Z CAD) = 112? 

Find : m (Z AEC) 


In the opposite figure : 
DE // BC » m (Z D) = 100? , 
m (Z C) = 30° 

and AG DB 

Find : m (Z BAC) 


un the opposite figure : 
DE // FR // BC 
m (Z CDE) = 120? and m (Z RFB) = 135° 


Calculate the measures of the angles of A ABC 


Ei In the opposite figure : 

ABC is a triangle in which : 

m (Z A) = 80° and m (Z B) = 60° 

DE // BC where : DC AB and EC AC 
Find : m (Z AED) and m (Z DEC) 


In the opposite figure : 


ABC is a triangle in which m (Z A) = 
m(Z B) = 52° , m(Z DEC) = 116° » 
E E€ AC and D E AB 
Prove that : DE // BC 


Exercise 5 25 


CA In the opposite figure : 
Prove that : 


m(Z DXE)-2 85? , 
then calculate m (Z DXC) 
and m (Z EXF) 


In the opposite figure : 
ED // BA »m (Z CAF) = 110° , 
DBfAE- (C] ; 

m (Z DCE) = 60° and FE BA 


Find the measures of each of the angles of the two triangles DCE and ABC 
«m (4 E) - 70? »m(Z D) 2 50* » m(Z B) = 50° » m(Z ACB) = 60° »m(Z BAC) = 70? » 


In the opposite figure : 

BM bisects Z ABC and CM bisects Z ACB 
If m (Z A) = 80* 5 

Find : m (4 EMD) 


In the opposite figure : 
ABC is a triangle » m(Z B) = 35°  m(Z C) = 60° , 
m (Z BAD) =25° , D EBC and X EDA 


Find : m (4 XAC) 


In the opposite figure : F 
PUE: dt — — Me130 
ABC is a triangle » AE // BC; DE BC ,F EBA , 110 t 


m (Z FAE) = 130° and m (Z FAC) = 110° 
Find : m (Z ACD) 


+--+, — — — I. — — ~ — — —— E — — — = 


Dc B 
« 120? » 
In the opposite figure : A 3 
The points F » C , E and B are collinear 5 
m (Z B) = m (4 DEC) = 90? and AC // DF 
Prove that: m (ZA) 2 m(Z D) B E C F 
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Mr rn, Remember . 6 Understand — O Apply  & Problem Solving 


LQ In the opposite EH UMEN 

ABC is a triangle » 

m (4 B) B)zin(Z ©) 

and AD is the bisector of Z BAC 
Prove that : AB = AC 


In the opposite figure : 


| 

E 

AB // ED 

and m (Z ABC) = m (Z AED) 
Prove that : BC // AE 

In the opposite figure : 

| 

| 


XYZ is a triangle in which m (Z Z) = 52° 5 L EXY 
and M € XZ such that : m (Z Y)2 m (Z XML) 
Find : m (Z XLM) 


In the opposite figure : 
ABC is a triangle in which: m (Z B) 2 m(Z C) >» 


DE BA and AE bisects Z DAC 
Prove that : AE II BC 


In the opposite figure : ii 
ABC is a triangle in which : D € AC; 


m(Z I)2mí(ZA)andm(Z2)2m(Z C) 
Prove that : Z ABC is a right angle. 


e For excellent pupils 
* 


= ABC is a triangle in which : m(Z A) =2 m (Z C) and m (Z B) 24m(Z C) 
E 
Prove that : Z B is an obtuse angle. 


ABC is a triangle in which: m(Z C) = 28°  m(ZA) 24 X? 
»>m(Z B)=(2 X+2)° 
Find : m (Z A) and m(Z B) « 100? » 52°» 
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From the school book Td 


-T— 


i. d 
AME OTI 


€ Remember @ Understand © Apply ye Problem Solving [s] 


Complete the following : 
The ray drawn from the midpoint of a side of a triangle parallel to another side ---------- 
The line segment joining the midpoints of two sides of a triangle is ---------- the third side. 
The length of the line segment joining the midpoints of two sides of a triangle equals ----- 
In the opposite figure : 
If D and E are the midpoints of AB and AC respectively 
BC = 6 cm. 
» then DE = --------- cm. 6cm 
In the opposite figure : 
If m (Z B) = 90° ,D and E are the 
midpoints of AB and AC respectively 
» then m (Z ADE) = ; 
In the opposite figure : 
If D and E are the midpoints of AB and AC respectively 
» and the perimeter of the triangle ABC = 24 cm. 


» then the perimeter of the triangle ADE = ---------- cm. 


75 
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UNIT 


et —— € Remember @Understand — O Apply Problem Solving 

^ 7 In the opposite figure : R ? 
If the perimeter of the square ABCD = 20 cm. 
, MF // CB where FE AB J 
s then AF = ---------. cm. C B 

^ 8 In the opposite figure : D A 
'^ The perimeter of the rhombus ABCD = 24 cm. , 
E is the midpoint of AB bf 
c ME =: cm. C B 

D A 


3 [n the opposite figure : 
‘ ABCD is a square » X and Y are the midpoints 
of AM and AB respectively and AC = 12 cm. T 
5 INC m s cm. »m (Z AYX) = «+++ a 


? 

| In the opposite figure : a A n 

9 sean, ined a X 

AE=EB » EX // BC; D E 
XY // CD 

and AD =6 cm. c B 
Find the length of : AY «3 cm.» 

i In the opposite figure : 

| X is the midpoint of E Pci 
> Z is the midpoint of AB x NG 


» XY // CB » m (Z ADB) = 40° 
Find : m (Z ZYB) 


od In the opposite figure : 


ABCD is a parallelogram » AC N BD = {M} 
Draw MO // AD to cut AB at O 
If AD = 12 cm. and DC = 8 cm. 
» then find : 1 The perimeter of ABCD 
76 


2|The length of AO 


Exercise § i 


In the opposite figure : 


| ABCD is a parallelogram ; its diagonals intersect at M 


Draw MX // BA to intersect AD at X 
1) Prove that : X is the midpoint of AD 
2) If MX = 5 cm. , then find the length of CD 


In the opposite figure : 


Prove that : AO - OH 


ABCD is a parallelogram 5 
BC =CH ,HEBC 
Draw AH to cut DC atO 


LQ In the opposite figure : 
AD - DB »AE- EC » 


AX // BC . DEC) XC - (Y] 
Prove that : Y is the midpoint of XC 


| In the opposite figure : 
ABCD is a quadrilateral in which : 
X and Z are the midpoints of AB 
and AD respectively and Y € AC such that : 


YZ // CD and YC =4cm. 
If BC = 6 cm. and AB = 10 cm. 


» then find : 1. The length of AY 


|? The perimeter of A AXY « 4 cm. » 12 cm. » 


© 

^ 

^ 

[S 
CO In the opposite figure : 

e 

AB = 5 cm., BC = 8 cm.» 

AC =7 cm.» D , E and F are the midpoints of 

AB , BC and CA respectively. 


Calculate the perimeter of : A DEF 


€ Remember @ Understand — O Apply e Problem Solving 


In the opposite figure : 


XYZ is a triangle in which : 

H ;O and G are the midpoints of XY.YZ G 
and ZX respectively. 

If the perimeter of A HOG is 18 cm. > 


then find the perimeter of : A XYZ « 36 cm. » 


£A In the opposite figure : P A 


ABC is a triangle in which D ; E and F are the s 
midpoints of AB » BC and CA respectively 5 P 

| 

| 

E 


BC = 12cm. » AC = 10 cm. 


Find the perimeter of the figure DECF «22 cm. » 


£9 In the oppadite figure : 

AD // BC »AD=+4 BC, 3 
H is the midpoint of BD 5 
O is the midpoint of CD S B 


Prove that : AHOD is a parallelogram. 


CQ In the opposite figure : A 
D and E are the midpoints of AB and AC respectively » E D 
F ECB where BF = + BC 


Prove that : BEDF is a parallelogram. 


£ In the opposite figure : 
D is the midpoint of AB , Eis the midpoint of AC > 
DF N BC = {X}, DX = XF BC = 12 cm. 


Find the length of : XY 
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Exercise § ee 


In the opposite figure : 
ABCD is a parallelogram, X is the midpoint of AB D n 


Draw XY // BC to cut DC at Y 
Draw AY to cut BC at H 
Prove that : C is the midpoint of BH 


In the opposite figure : 

ABC is a triangle » D is the midpoint of AB ; 
DH // BC , O € AC such that HC = CO 
Prove that : CO = 4 AO 

If we draw DO to cut BC at X , 


then prove that : OX = XD 


In the opposite figure : | 
ABC is a triangle » D is the midpoint of BC and H is the midpoint of AD 4^ 
Draw CH to cut AB at O, 
then draw DZ // CO to cut AB at Z 
Prove that : AO = OZ = ZB 


— ek — — e — — — Bk — — eB — — — —S B. — H 


In the opposite figure : 

ABCD is a trapezium in which AD // BC 

Let H be the midpoint of AB, x 
HX // BC and XY // DB 

Prove that : Y is the midpoint of BC 


T 


C Y 


w 


(Q ABCD is a trapezium in which AD // BC , E is the midpoint of AB » draw EX // BC 
to cut DB at X, DC at Y . and draw YZ // DB to cut BC at Z 
Prove that : XD = YZ 


ABC is a triangle in which AB = 9 cm. »AC « 8cm. DC AB ; 
E € AB such that AD = DE = EB and DX ; EY are drawn parallel to BC and 

cutting AC at X and Y respectively » where DX = 4 cm. 

Calculate : The perimeter of the shape DEYX « 4 cm. » 


æ 
= 3 
= 
p € Remember ^ € Understand — O Apply də Problem Solving 


LO In the opposite figure : S.H. 
ABCD is a quadrilateral in which X » Y »Z and L 
are the midpoints of AB , BC; CD and DA respectively. 
Prove that : XYZL is a parallelogram. C Y B 


z ABC is a triangle in which AB = AC » X , Y and Z are the midpoints of AB 
BC and CA respectively. Prove that : AXYZ is a rhombus. 


Connecting with algebra : ee —- 
In the opposite figure : 
Find the value of each of : X and y 


«6cm. »6.5 cm.» 


D Life Application 


Sara wants to design a kite whose two diagonals 
are of lengths 64 cm. and 90 cm. 
She wants to put a stripe to decorate the kite such that 


the stripe joins the midpoints of the sides of the kite. 
How long is the stripe ? 


« 154 cm. » 


e For excellent pupils 
e 


| 
In the opposite figure : 
^ 


ABC is a triangle in which : m (4 ABC) = m (Z ACB) 
, D € AC such that AC = CD and O ECA 

Let AH bisect Z BAO such that: AH N DB = {H} 
Prove that : DB = BH 


lr 
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From the school book 


€ Remember X e Understand © Apply 


ye Problem Solving 


In each of the following figures : find the length of the unknown side : 


6cm 


8cm " a 2cm ? 
Fig. (1) Fig. (2) Fig. (3) 
Sp Jo, 
em 5 jA 
? 15cm 
Fig. (4) Fig. (5) Fig. (6) 
In the opposite figure : 
ABCD is a square whose side length = 4 cm. 
and E € BC where CE = 3 cm. 
Find : The length of DE Sem 


€ Remember @Understand @Apply & Problem Solving 
i z A 
In the opposite figure : 


AD | BC ;BD=9cm. » pr 


c 16cm. D 9cm. B 


(11AD (2| AB 3 The area of A ABC « 12 cm. » 15cm. » 150 cm?» 


CA In the opposite figure : 
ABC is a triangle and AD.L BC 
If AD = 24 cm. » AB = 26 cm. and AC = 30 cm. 


Find BC and calculate the area of A ABC « 28 cm. » 336 cm.» 


CJ In the opposite figure : 


XYZL is a quadrilateral in which : : 
m (Z XYZ) =m (Z XLZ) =90° , 
XY 2 7 cm. 5 YZ = 24 cm. and XL = 15 cm. j rma Y 


wo, x 


Find : The length of each of XZ and ZL « 25 cm. +20 cm. » 


In the opposite figure : 
m (Z B) 2 m (4 ACD) = 90°, AB 29 cm. » 
BC = 12 cm. and DC = 20 cm. 
Find: 1) The length of AC 2 The length of AD 
|3 The perimeter of the figure ABCD 
(4| The area of the figure ABCD « 15 em. $25 cm. » 66 cm. » 204 cm: » 


ug 


In the opposite figure : A 

A ABD is a right-angled triangle at B as d 

AB = 8 cm. sAD= 17 cm. j 
D Cc 1 


and C € BD such that AC = 10 cm. 


B 
Find : The length of each of CB . BD and CD « 6 cm. » 15 cm. » 9 cm.» 
In the opposite figure : c 
m (Z ABD) = 90° , BA // CD E 
AB 29 cm. AD = 15 cm. " i 
and DC = 5 cm. A Hd 
Calculate : The length of BC 

A 

« I3 cm.» 
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i LQ In the opposite figure : 

i ABCD is a trapezium » AD // BC 
»m (4 DCB) 2 90* , AE |. BC 
If AB = BC = 17 cm. and AD = 9 cm. 
» find : The length of DC 


and calculate : the area of the trapezium ABCD 


ol In the opposite figure : 7 
BDN AE={C},AB//DE 
»>AB=6cm. s BC = 8cm. 
and C is the midpoint of BD 


Calculate : The length of CE 


Exercise 7 ? 


D 9cm. A 


C 


AM u 


E B 


>a — —— 17cm. — 


« I5 cm. » 195 cm?» 


In the opposite figure : 


Calculate : The length of BD 


LJ In the opposite figure : 
ABC is a triangle » m (Z B) = 90° 

» AE // BC 5 If BC = 12 cm. sAC = 20 cm. 
:D € AB where BD = 9 cm. and AE = 2 BC 
Find : The length of each of AD and ED 


Complete the following : 


ABC is a right-angled triangle at B 
; BD LAC , AB - 4 em. 
and BC = 3 cm. 


A 

È 

D, B8 

C 3cm. B 
«24 cm. » 

A E 


E 
2 
e 
B 


« 7 cm. » 25 cm. » 


.^ In the right-angled triangle ; the area of the square on the hypotenuse equals -+++ 


? If XYZ is a right-angled triangle at X , XY = 12 cm. and XZ = 9 cm. , 


^ 
] 
| then YZ = «-.-+.+-- cm. 
ə 


(3| If ABC is a right-angled triangle at B , AB = 20 cm. and AC = 25 cm. ; 


then BC = .......... cm. 


3 


UNIT 


€ Remember @ Understand — O Apply se Problem Solving 


^ 4 Inthe opposite figure : ah n 
If m (Z ABC) = 90° C B 
AB = 5 cm. 
and AC = 13 cm. 
» then the area of 
2 D E 


the square BEDC = ---------- cm* 


5 A rectangle is of length 8 cm. and width 6 cm. » 
then the length of its diagonal equals -+--+ cm. 


| If the area of a rectangle equals 60 cm? and its width is 5 cm. » 
then the length of its diagonal = ---------- cm. 


:7 If A ABC is right-angled at B » 
then the side length of the shaded 


———e 
s) 


square = «+--+ cm 

è (8 If AABD is right-angled at A 
and A BCD is right-angled at B » 
then the area of the shaded 
square = «s+ cm? 

9 93 Ifthe triangles ABC , ACD and DCE 
are right-angled at B » A and D respectively» F tem p r 
AB = BC - AD - DE- 1 em. à T 
» then the area of the shaded ea d 
square = v cm? e 

Choose the correct answer from those given : 

° 1 In the opposite figure : 
Which of the following relations is true ? x 3 
(a) X= 47 +3? (b) X? = 47-3? 
(c) X? 4 9 2 16 (d x^ 225 n 

* 2 In the opposite figure : 
Which of the following relations is true ? 15 m 
(a) X+3+X=15 (b) X*+3 X= 108 
(c) (X +3)? 215- x? (d) X? € 6 X 9 2 225 Xe 


| For excellent pupils 
e 


Exercise 7 ? 


* 3 In the opposite figure : 


Which of the following relations is true ? | x 
(a) X? « (x - 1? 25 (b) X + (X— 1) 2 25 
X-1 


(c) x?- x» 12 (d) (x - 1? - x? 225 
© [4|If ABCD is a square »then (AC) = ......... 
(a) AB (b) (AB)? (c) 2 (AB)? (d) 4 (AB) 
D Life Applications 
A window cleaner has a ladder which is 5 metres long. 


How far is the wall from the foot of the ladder ? 


«3m.» 


He places it so that it reaches a window till 4 metres 
from the ground. 


[] 
If Mina wants to go to the house of his Bassem's house 
ve 
friend Bassem. 
What is the distance saved if he takes 


the main road instead of the other two roads ? 


Mina's house 


1 — 
If A ABC is right-angled at B » D is the midpoint of BC ; 


$ 


prove that : (AC)! - (AD)? = 3 (BD)? 


In the opposite figure : 
^ Prove that the sum of areas of the two semicircles 

drawn on the two sides of the right angle in a right-angled triangle 

equals the area of the semicircle drawn on the hypotenuse. C B 


[Given the area of the circle = x r°] 
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From the school book 


€ Remember @ Understand © Apply % Problem Solving fae 


Describe the type of the geometric transformation 
E 
(reflection s translation or rotation) in each of the following : 


Original Original 


zt 


BO ., ADR 
i5. SO YO CO 
Ox © _ - 1N 


Image Image 
Write the type of the geometric transformation 
(reflection » translation or rotation) : 
Image Original Image Original Image Original 
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Exercise § 2 s 


à L Describe the type of transformation in each of the following figures 
(reflection » translation » rotation) : 


1 ə p, 
2 S " C B c 
» D B 
D È 
P UP 
A B A 
A B A B 


C] Figure b is the image of figure a by a geometric transformation. Identify each 


transformation as (a translation 5a reflection or a rotation) : 
(2) 


Pej] mm 


3| |4 5| 


= 
y riu 


Draw the image of each figure according to the shown transformation s then describe 
* each type : 


mA (xy) — -X sy) 2M (X > y) — (--X>-y) 


E 


= 
23 
> 


€ Remember @Understand — O Apply & Problem Solving 


3) GQ (X sy) — (X+2 sy +3) (4) (Xy) — (ys- X) 


O a Draw the image of A ABC where A (1 » 2)» B (3 5 2) and C (3 5) by each of the 
t following transformations : 


1 (X sy) ——— (X »— y) 2 (X sy) ——»- (X+1 )y-3) 


3)(Xsy) — se (-yX 


C Draw the image of the polygon ABCDEO according to each transformation 
2 
and describe the type : 


1\(Xsy) —- CX»y) 
2(X»y) —e- (X5y*5) 
3)(X sy) —- (-X»-y) 
a (Xsy) —- (X-5»y) 
5 (X sy) —- (X5-y) 


e For excellent pupils 


9 
a Draw A ABC whose image is A ABC by the transformation (X » y) ——» (— y » X) where 
T AU. B (3 5 1) and Qu ue 1) » then discribe the transformation type. 


Exercise 


Reflection 


in 


a straight 


line 


LL} From the school book 


e» Problem Solving 


Problems on reflection in the plane : 


LE LL) Draw the image of each of A 5 AB and A ABC by reflection in the straight line L : 


[DR 
BPS 89 EN 
Bis 


Interactive test 


A L A B B 


Fig. (1) Fig. (2) Fig. (3) 


El c Copy the figures below in your notebook » then draw the images of A DEF 


and the circle M by reflection in L : 


€ Remember @ Understand — O Apply ə Problem Solving 
i Draw the triangle ABC in which : AB = 6 cm. » m (Z A) = 90° and m (Z B) = 30° 
g 


» then draw its image by reflection in AB 


1:3 Draw the image of A ABC in which : AB = 3 cm. » BC = 4 cm. and AC = 5 cm. by 
* reflection in the straight line containing the shortest side. 


t3 Draw the image of A XYZ in which : XY = 3 cm. » YZ = 5 cm. and ZX = 7 cm. by 
* reflection in the straight line containing the longest side. 


Draw the rectangle ABCD in which : AB = 6 cm. and CB = 4 cm. ; then draw its image 


by reflection in AD. Say the name of the resulting figure which consists of the rectangle 
and its image » then find its perimeter. « 32 cm. » 


Draw A ABC where BC = 3 cm. » AB = 4 cm. and AC = 5 cm. If the point D is the image 
* ofthe point C by reflection in AB Find : 


1 The perimeter of A ACD 
2 The area of A ACD « l6 cm. s I2 en? » 


| In the opposite figure : 
E. ABCD is a square. M is the point of i intersection of its diagonals. X » Y » Z and L are the 


midpoints of its sides AB , BC , CD and DA respectively. 

Complete the following : D L X 
1 The image of the point A by reflection in jor — 
? The image of the AM by reflection in XM is 
3 The image of the A ALM by reflection in LY terme 
4 The image of the A ALM by reflection in AM is +++ 
5 The image of the A AMB by reflection in LY ecce C Y B 
8 The image of the A AMB by reflection in X pesas 
7 The image of the square AXML by reflection in LY usos 

and by reflection in PU — 

8 The image of the square ABCD by reflection in a 
9| A MZD is the image of A MZC by reflection in -------- 

10 A AXM is the image of A CYM in reflection in =-=- 


C3 In the opposite figure : 


A ABC is an equilateral triangle » where D , E and F are the midpoints of AB ; BC and 
AC respectively and AE N BF N CD = (M) : 


Complete : A 
|1] The axes of symmetry of A ABC are «+--+: 
[2 AB is the reflected image of AC by reflection in «+--+ 


F D 
(3 |The reflected image of AF by reflection in BF A 
and the reflected image of CF in AE is eeaeee 
4 The reflected image of A AMD by reflection in AR is n " " " 
- m(Z AMD) = m (4 + ) because reflection in a line reserves ---------- 
.5 The reflected image of A AMB by reflection in AE 1S eee 
6 A BMC is the reflected image of -.-.-..- by reflection in CD and the reflected image 


of eee by reflection in BF 
-. BM = AM ;and CM = AM because the reflection reserves ------- 


Complete the following : 
1. The reflection in a plane reserves : =- $e goce 


.? If the reflection in a straight line transforms the figure to itself » then this straight line 
is called «+--+ 


.3 The number of axes of symmetry of : 


(a) The equilateral triangle is ---------- (b) The isosceles triangle is ---------- 

(c) The scalene triangle is =- (d) The parallelogram is ---------- 

(e) The rectangle is =- (f) The rhombus is ------.-- 

(g) The square is -------- (h) The trapezium which is not isosceles is =- 
(i) The isosceles trapezium is ---------- (j) The circle is +--+- 


In the opposite figure : 
If the straight line L 


is the axis of symmetry 
of the figure ABCDE ; 


calculate : m (Z BCD) 


LQ By using geometric instruments » draw the rectangle ABCD » where AB = 3 cm. 
and BC = 4 cm. locate A as the reflected image of A by reflection in CD and locate 
C as the reflected image of C by reflection in AB 
Prove that : 


1; m (4 GAC) 22 m (7 CAB) [2] AC // AC 


ii — —— — e g — — — — — 


ET 


3 


RENNES ‘canis € Understand © Apply 


EERI Problems on reflection in the Cartesian plane : 


CA In the opposite figure : 
Write the coordinates of the image of each 


UNIT 


g Problem Solving 


point by reflection in : 
|1 The X-axis 
[2 The y-axis 


i Copy each of the following figures on a lattice and draw the image of the figure by 
*a geometric transformation as shown below each figure » then write the coordinates of 


each vertex of the figure. 


reflection in the X-axis 


£3 Fig. (1) Fig. (2) 


reflection in the y-axis reflection in FG 
Fig. (3) £1 Fig. (4) 
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Exercise 9 ? 


Draw AB where A (4 »3) and B (1 »— 2) » then draw its image by reflection in : 
1) The X-axis. (2) The y-axis. 


If A (3 » 1) and B (3 »—2) » draw DC which is the image of AB by reflection in the y-axis 


and name the figure ABCD and calculate its perimeter. « 18 length units » 


uB-—-0- 


£A Draw the image of A ABC where A(—6 5-1) » B(-25- lI) andC (- 5 .— 6) 
by reflection in the X-axis. 


G Draw the image of A OBC where O (0 50) » B (3 +0) and C (- 1 52) by reflection 


in the y-axis. 


On a square lattice » draw AABC where A (2 »—2) » B (354) and C (-3 52) , then 
draw A ABC which is the i image of A ABC by reflection in the y-axis » then draw 
A ABC which is the image of A ABC by reflection in the X-axis. 


On a square lattice » draw the "— whose vertices are A G :2) 3 B (8 52) 


>C (8 6) and D (3 $6) » then draw its image by reflection in the y-axis. 


esa LA Graph the square ABCD and its image by reflection in the X-axis » then compare 
| the lengths of the sides and the area where A (0 5 2) »B (- 5 +0) C (-3 .—5) 


and D (2 »— 3) 


ABCD is a rectangle in which: A (1 51) » B (1 »3)and C (—3 53) Determine the 
coordinates of D from the graph » then draw the image of the rectangle ABCD by 


reflection in the X-axis. 


d Draw the image of the square ABCD where A Q >3) and B (2 »— D = — in 


the y-axis. What do you notice ? 


B c ‘Drew the image of the rectangle XYZL "m X (2 »2) and Y (-3 > ,2) with 


width 3 units by reflection in the X-axis. 
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= 
z3 
€ Remember @Understend — O Apply  % Problem Solving 
i Complete the following table : 
. 


| No. | The point | Its image by reflection in the X-axis | Its image by reflection in the y-axis 


Complete the following : 
* 


aed. 


The image of the point (1 53) by reflection in the X-axis is ==- 


2 The image of the point (— 2 » 5) by reflection in the y-axis is ==- 


3 The image of the point (2 » — 3) by reflection in the ---------- is (2 33) 

4 The image of the point (— 1 »— 4) by reflection in the ---------- is (1 3—4) 
5 The image of the point (0 » 3) by reflection in the ===- is itself. 

8 The image of the point (— 5 » 0) by reflection in the ---------- is itself. 


7 The image of the point (2 » 1) by reflection in the X-axis followed by reflection 


in the y-axis is ===- 


8 The image of the point (2 » — 3) by reflection in the y-axis followed by reflection 


in the X-axis is ===- 


8 If A (- 2 53) is the image of the point A (2 » 3) by reflection in y-axis » then the image 
of the point A by reflection in the y-axis is =- 


^o For excellent pupils 


D 
B Determine on a square lattice the points A (5 »4) »B (5 » 1) C (2 » I) »A (435); 
* B15) andC (1 +2) 
3 If A ABC is the image of A ABC by reflection in the straight line L » 
draw this straight line. 
2 If the figure ABBA is the image of the figure CBBC by reflection 


in the straight line M , draw this straight line. 
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Exercise 


Reflection 


in a point 


€ Remember X e Understand © Apply ə Prob Solving es | 


Interactive test 
Problems on reflection in the plane : 


ER Choose the correct answer from the given ones : 


| 


H If AB is the image of AB by reflection in M : then AB «AB 
(a) > (b) < (c) = (d) « 
s In the opposite figure : - 
The image of AB , 
M 
by reflection in the point M is =- B 
(a) AM (b) BA (c) BM 
9 In the opposite figure : 
ABCD is a square whose diagonals h 7 
intersect at M » the image of AABM 
by reflection in M is A M 
(a) ADM (b) BCM 
(c) DCM (d) CDM s B 
E If A is the image of A by reflection in M and MA = 5 cm. ; then AA = 
(a) 5 cm. (b) 7 cm. (c) 10 cm. (d) 15 cm. 


E ere Remember @ Understand @Appiy e Problem Solving 


In the opposite O ere 


and DA respectively 
Complete the following : 
1 The image of the point A by reflection in M is =- 


2) The image of the point X by reflection in M is «=== 
|3 The image of AL by reflection in M is «-------- 


4 The image of MZ by reflection in M is ===- 
(5| The image of BM by reflection in M is ----- 
(6| The image of AX by reflection in X is ===- 
.7 | The image of A ALM by reflection in M is ===- 
[8| The image of A BXM by reflection in M is =-=- 
‘S| The image of A AMB by reflection in M is «+--+ 


10 The i age of the square AXML by reflection in M is =+- 


Draw A ABC in which AB = BC = 4 cm. - AC = 5 cm. «then draw its image by 


reflection in the point B 


Lin. each of the following figures» draw A ABC as the image of A ABC by reflection in the 


T pait B and mention the name of the figure ACAC giving reason. 
C C 


B A B A 
Fig. (1) Fig. (2) Fig. (3) Fig. (4) 


Draw A ABC in which BC = 3 cm. » AB = 4 cm. and m (Z B) = 90° , then draw 
A ABC as the i image of A ABC by reflection in C Prove that the quadrilateral ABAB is 


a parallelogram. 


ABCD is a square whose diagonals intersect at M 
» X >Y »Z and L are the midpoints of AB » BC > CD N Val 


Draw the square ABCD whose side length is 5 cm. » then dene its image by reflection 
[ in the point M where M is the point of intersection of its diagonals. What do you observe ? 


Exercise 19 2 
ABC is a triangle ,F is the midpoint of AC Draw D as the image of B by reflection in F 


What is the type of the figure ABCD and what is the type of the triangle ABC required to 
transfer the figure ABCD to : 


|1] Rectangle. .2 Rhombus. 


a 11 In the opposite figure : 
E 


Jg 
x 
> 


ABCD is a rectangle 5 M is the point of intersection 
of its diagonals » X € AD and XM fN BC = {Y} 
Prove that : 

31 Y is the reflected image of X in M 


.? The figure AXCY is a parallelogram. 


L3 In the opposite figure : 
E 
ABCD is a parallelogram ; M is the point of intersection of D A 


its diagonals and X C AC , Y C AC NC 
such that m (Z ABX) 2 m (Z CDY) DK 
Prove that : c B 


^? A ABX is the image of A CDY by reflection in M 
? The figure XBYD is a parallelogram. 


Problems on reflection in the Cartesian plane : 


Choose the correct answer from those given : 


1. The image of the point (— 3 5 2) by reflection in the origin point is =- 

(a) (3 »2) (b) (-3 ,-2) (c) (3 »- 2) (d) (- 3 +2) 
.2 The point (5 »— 2) is the image of the point ---.-----. by reflection in the origin point. 
(a) (5 »—- 2) (b) (- 5 »-2) (c) (- 5 32) (d) (5 » 2) 

3. The point whose image by reflection in the origin point is itself is =- 
(a) (0 51) (b) (1 50) (c) (0 $0) (d) (- 1 50) 


4. The image of the point (3 » — 2) by reflection in the origin point followed by reflection 
in X-axis Is eee 


(a) (3 »- 2) (b) (- 3 ,-2) (c) (- 3 $2) (d) (3 » 2) 
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€ Remember @ Understand — O Apply ə Problem Solving 


On a square lattice » draw A ABC where A (3 » 1) ¿B (1 »4) and C (0 +0) > 
Ld 


then draw its image by reflection in the point C 


(I3 In Xy-coordinate plane » draw A ABC; where A (- 2 »4) B (5 »0) and C (3 »- 3) » 
. 


then draw the reflected image of A ABC in the origin point. 


ABCD is a rectangle where A (2 »5) » B (6 55) » C (6 » 8) and D (2 » 8) » then draw the 


e 
image of the rectangle ABCD by reflection in the origin point. 


For excellent pupils 
LJ 


a In the opposite figure : 


If CD is the image of BA 
by reflection in the point M and BA = (2 X + 5) cm. » 


CD - (X - 9) cm. » m (Z A) 22 y and m (Z D) = 60° 


Find : 1 The length of CD 


2 The value of y « 13 em. + 30? » 


For the next year, 


ask for 


'URCL-MOASSGCR 
in 


Math, Science 


& English 


From the school book 


€ Remember @Understand © Apply 


Draw a line segment AB where AB = 5 cm. : then draw the image of AB 


by a translation of magnitude of 8 cm. in the direction of AB 


Using the geometric instruments » draw the square ABCD whose side length is 4 cm. » 


then draw its image by translation of magnitude of 4 cm. in the direction of AB 


Draw A ABC in which AB = 4 cm. » BC = 6 cm. and CA = 5 cm. ; then draw the image 


of A ABC by a translation of magnitude of 3 cm. in the direction of CB 


In the opposite figure : 
ABCD is a square whose side length is 4 cm. 
M is the point of intersection of its diagonals. Draw : 
The image of A MAB by the translation of distance 2 cm. 
in the direction of AD 
The image of A AMB by the translation AM 


in the direction of AM 
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EBENEN Remember X 9 Understand — O Apply ə Problem Solving 


d In the opposite a a : A 

The triangles ADF , BDE » DEF and EFC are congruent. 

Complete : D F 

1 The image of A ADF by a translation of magnitude of AD 
in the direction of AD is =- z " S, 

2 A FEC is the image of A DBE by a translation 
of magnitude -=-~ in the direction of ---------- 

A in the opposite figure : " n 

ABCDFF is a regular hexagon. Complete the following : 

1 The image of the point D by translation DM D A 
in the direction of DM is +- u v V 

2 The image of AF by translation ED in the direction of ED is +++- 

3 The image of A MCD by translation EF in the direction of BF is ses 

4 The translation which makes A DME the image of A MAF is ++- 

1.1 In the opposite figure : 


in the direction of GK is eere 


2 The image of the square AENM by a translation of magnitude 


of 4 cm. in the direction of PK is =-=- 
3 The square MNHP is the image of the square GLZK by 


a translation of magnitude --------- in the direction of =- 


CA A ABC is right-angled at B where AB = 3 cm. and BC = 4 cm. If A ABC is 


— 


the image of A ABC by translation of a distance 3 cm. in the direction of CB 


ABCD is a square and all the interior squares are congruent. 
Complete : 
1 The image of AE by a translation of magnitude of 2 cm. 


Prove that : The figure AACCisa parallelogram. 


Draw A ABC which is right-angled at B » in which AB = BC = 3 cm. ; then draw the 
image of A ABC by translation of a distance 3 cm. in the direction of AB 
» then prove that : The figure BBCCisa square. 


Exercise 11 2 


i ABCD is a rectangle » where E C AD , draw the translated image of A ABE by translation 
of a magnitude DA in the direction of AD If E is the image of E by the same translation 
» prove that : The figure BCEE is a parallelogram. 


ABCD is a parallelogram s BE.L AD cutting it at E » draw A ABD as the image of A ABE 
by translation of a distance ED in the direction of AD 


» then prove that : The figure EBBD is a rectangle. 


Problems on translation in the Cartesian plane: 


Complete the following : 

1; The image of the point (2 » 5) by translation (X sy) ——» (X+2 sy +41) is + 
2. The image of the point (3 » 2) by translation (X sy) ——e (X*35y-2)is ==- 

3) The image of the point (- 5 » 4) by translation (X »y) ——e (X+4 sy—5) is =- 


3 
4) The image of the point (- 2 » — 5) by translation (X » y) ——> (X-2 sy) is ===- 
5| The image of the point (3 »— 2) by translation (X » y) ——= (X sy +3) is ===- 


a Choose the correct answer from those given : 


$ |1 The image of the point (— | » 2) by translation of magnitude of 3 units in the positive 
direction of the X-axis is ===- 


(a) (— 1 55) (b) (2 52) (c) (- 2 » 2) (d) (- 1 53) 


è 2 The image of the point (- 3 » 4) by translation of magnitude of 4 units in the negative 
direction of the y-axis is ---------- 
(a) (- 3 40) (b) (- 7 54) (c) (- 3 48) (d) (- 154) 
© [8 If A (3 »—3) is the image of A by translation (X 5 y) ——e (X- 1 »y - 4) » 
then the point A is «+--+ 
(a) (2 »—7) (b) (4 51) (c) (-4 5-1) (d) (2 » 1) 
* 4 The image of the point (— 1 » 4) by the translation (3 »— 2) followed by reflection in 
the X-axis is «+--+. 
(a) (2 »2) (b) (- 2 »2) (c) -2 »-2) (d) (2 »- 2) 
© .5 Ifthe point (a »— 1) is the image of (2 » 4) by the translation 


(X » y) ——e (X+ 1 »y — b) sthen (a » b) = =- 
(a) (3 33) (b) (1 53) (c) (3 $5) (d) (1 »— 5) 


è [6]IfA is the image of the point A (2 » 3) by reflection in the y-axis » then A is the image 
of A by the translation ---------- 


(a) (X » y) ——» (X +4 sy) (b) (X 5 y) ——» (X sy + 6) 
(c) (X » y) —» (X - 4 sy) (d) (X » y) ——* (X » y — 6) 


E 


EBEN Remember @ Understand — O Apply e Problem Solving 


E" eee the image of each of the following figures by the translation shown under each 


| the following translations : y 
1 (X sy) — (X+5 sy +2) 


2 (X sy) —»-(X-85y-1) 


3 (X :y)—9- (X +2 »y—4) 


4 (X sy) —» (X-4 sy +2) 


Jj Using the square lattice » draw A OBC where O is the origin point » B (3 50) »C (0 :2) 5 
then draw its image by the translation (X » y) ——* (X —-4 sy + 1) 


3 Draw the image of A AOB 


| figure: 
i0 12345678 | | axe 
(X » y) —- (X+2 y +3) (X > y) —- (X +2 sy) 
2 C Copy the graph , then draw the image of the parallelogram ABCD under each of 
add K -4 t 
= ES : 


E" the translation of magnitude = AO 


and in the direction of AO 
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Exercise 11 ? 


i CA Using the lattice » find the image of each of the following points by the translation 


e 
of LM in the direction of LM where : L (1 » 3) and M (4 » 5) 


1 B(-2 33) 2\/C(5 »4) 3 D@G;0) 


On a square lattice » draw A ABC where A (2 51) + B(1 »—1)andC (051); 
then draw its image by a translation of 2 AB in the direction of AB 


L3 A square has vertices A (1 51) » B(4,2) » C(355)and D (0 »4) 


1 Graph the square and its image under the translation which maps vertex A onto 
vertex B 


2 Write the mapping rule for the translation. 


LI Use the translation : (X » y) ——» (X + 2 » y + 3) to locate the point whose image 
is (2 , 3) 


C3 If the image of the point A (1 » 1) by translation in the Cartesian plane is A (2 52)» 
find the images of the points O (0 > 0) » B (— 1 » 3) and C (- 3 » 5) by the same translation. 


If A (—3 > 1) and B (1 »— 2) » write the mapping rule of the translation that makes 
B the image of A 


If A (3 92) > B (5 , 1) » find : 
“1G which is the image of C (1 »— 1) under translation of AB in the direction of AB 
? D whose image is D (2 » 1) under translation of AB in the direction of AB 


LA The point A (3 »—3) is the image of the point A by the translation 
(X » y) ——» (X — 1 »y — 4) Locate A , then by the same translation » draw the image 
of A ABC where B (5 ; 0) and C (- 1 »— 2) 


C3 In the opposite figure : 
Copy the graph : then draw the triangle ABC 


whose image is A ABC 
by the translation 


(X sy) —-(X-25y3) 


€ Remember @ Understand © Apply e> Problem Solving 
i CI State whether the graph shows a reflection or a translation : 
E) 


1 Name the line of reflection. 


? Describe the translation. 


— |. | original | 


original 


For excellent pupils 


| 
Draw A ABC on a square lattice where A (4 54) » B(452)andC(1 52) 


I » then draw its image by the translation of magnitude 3 AB in the direction of AB 


If A (2 » 1) is the image of B by reflection in X-axis followed by reflection in y-axis » state 


"* the translation which makes A the image of the point B 


104 


From the school book 


€ Remember @ Understand O Apply e Problem Solving 


Use the geometric tools to draw AB with length 3 cm. » then draw its image by rotation 
R (B $135?) 


Draw the equilateral triangle ABC with side length 6 cm. Draw the image of the 
triangle ABC by rotation R (A , 60°) 


Draw the triangle ABC in which AB 2 5cm. » BC = 6cm.and CA- 7 cm. » 
then draw the image of A ABC by rotation : 

R (A 5 180°) R (A 5 360°) 
Draw the triangle XYZ in which XY = XZ = 3 cm. and YZ = 4 cm. » then draw the image 
of A XYZ in each of the two cases : 


By rotation about X with an angle of measure 90? 


By rotation about X with an angle of measure 270? 


Draw A ABC in which AB 2 5cm. » AC=3cm. , m(ZA)=40° > then draw C 
the image of C by rotation R (A » 40?) ; B the image of B by rotation R (A »— 40?) 


Draw the square ABCD with side length 5 cm. » then draw the image of the square ABCD : 
By rotation R (B ; 90°) 
By rotation R (A ; 180°) 
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Er SANEA Remember @ Understand — O Apply se Problem Solving 


Ep a the geometric tools » draw the square ABCD with side length 4 cm. » then draw its 
image by rotation about its centre (The point of diagonals intersection) with an angle of 


measure 90° 


J Draw the rectangle ABCD in which BC 26cm. » AB=4cm. 
Draw the image of the rectangle ABCD : 


1 By rotation R (A 5 90°) 
2 By rotation R (M » 180°) where M is the point of intersection of its diagonals. 


Chome the correct answer from those given : 


e 1 Which of these figures represents the rotation of the 
opposite square about its centre with an angle 


of measure 270° ? 


$ 2 Which of these figures represents the rotation of the 


opposite regular hexagon about its centre 


with an angle of measure (— 120°) ? 


* 3 [n the opposite figure : 
If B is the midpoint of AC 5 then the image 
of AC by rotation about B with an angle 


of measure 180? is ------.- 


(a) AC (b) AB (c) CA (d) CB 
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Exercise 12 ee 


4 In the opposite figure : i 
CD is the image of AB under D 
a rotation about M 
with an angle of measure -----.-.- 


(a) 75? (b) 30° (c) — 30° (d) — 150° 


5 In the opposite figure : 
A ABC is the image of A ABC 


by a rotation about A 


with an angle of measure ----.--.- 


(a) — 110° (b) 80° (c) 110° (d) 140° 


5 In the opposite figure : 
A ABC is the image of A DEC E 
which is right-angled 


at C by rotation about C with an angle of measure ---------- 5 € D 


(a) 90° (b) — 90° (c) 180° (d) 360° 


LQ In the opposite figure : 


The radius length of circle M is 3 cm. 5 

AC and BD are two perpendicular diameters in it. 

Complete : 

1| By the rotation R (M , 90°) , the image of the point A is +- 
and the image of the point B is ---------- 
-. The image of AB is +--+: and the image of AB is -+ 

.?. By rotation R (M »— 90°) » the image of AB is «+--+: and the image of 
XB pases and the image Of AR ia osi 

3| By rotation R (M > 180?) , the image of the point A is «+--+. and the image of the 
point B is «+--+. 
-. The image of ABd e 

4 | By rotation R (M »— 180?) , the image of AB is «+--+ 
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€ Remember @Understand — O Apply  & Problem Solving 
i In the opposite figure : 


A E F 
ABCDEF is a regular hexagon whose centre is M 


Complete the following : D A 
|1 The image of the point E by rotation about M with 

an angle of measure 120° is =-=- g a 
(2 The image of AF by rotation about M with an angle of measure 180° is -~-= 


_3 The image of DE by rotation about M with an angle of measure — 60° is ---------- 


4 The image of A MCD by rotation about M with an angle of measure 300° 


5 A ABM is the image of A CDM by rotation about -+--+ with an angle of measure -+--+ " 
8 A BMC is the image of ---------- by rotation about M with an angle of measure (— 120°) 

CA Referring to the opposite figure » C D 
choose the correct answer from those given : -— 


D AÀ 
A B D C C D 
] C B 
Fig. (1) Fig. (2) Fig. (3) Fig. (4) 
|1 The image of the figure by reflection in ROR ess 
(a) fig. (1) (b) fig. (2) (c) fig. (3) (d) fig. (4) 
.2 The image of the figure by rotation about A with an angle of measure 90° is +- 
(a) fig. (1) (b) fig. (2) (c) fig. (3) (d) fig. (4) 
3 The image of the figure by translation to the right is --------- 
(a) fig. (1) (b) fig. (2) (c) fig. (3) (d) fig. (4) 


4 The image of the figure by rotation about A with an angle of measure 180? is ---------- 


(a) fig. (1) (b) fig. (2) (c) fig. (3) (d) fig. (4) 


Exercise 12 2 


i LA In the opposite figure : 
à 
ABCD is a square ; O is the point of intersection of its D L A 


diagonals » X » Y » Z and L are the midpoints of AB BC; Lo 
"A x 
B 


CD and DA respectively. Z 
Y 


Find: 


1 The image of A AXO by reflection in AO followed by 
another reflection in LO 


.2 The image of A AXO by rotation R (O , 90°) 


LL) ABC is a right-angled triangle at B with AB = 5 cm. and BC = 12 cm. Find : 
| 11X as the image of B by translation 9 cm. in the direction of BA 

2 Y as the image of B by rotation R (A »— 90°) 

3 The length of XY 


In the opposite figure : 


If the point X is the centre of rotation such that Y 


is the image of Y and Z is the image of Z 
» XZ// YZ Find : 


| 1 The measure of the angle of rotation. 
(2 The length of Xz Z «120° Sem.» 


Problems on rotation in the Cartesian plane: 


Complete the following : 


1 The image of the point (2 5 — 3) by rotation about the origin point with an angle of 
measure 90° is ---------- and with an angle of measure 180° is -~ 


_2 The image of the point (— 1 » 0) by rotation about the origin point with an angle of 
measure 90? is «+--+: and with an angle of measure 360° is ......-.- 


.3 |The point (3 » — 2) is the image of the point (2 5 3) by rotation about the origin point 
with an angle of measure ---------- 9 


4 The image of the point ---------- by rotation about the origin point with an angle of 
measure 90° is (- 1 54) 


|5 The image of the point ---------- by rotation about the origin point with an angle of 
measure (— 180?) is (5 »— 2) 
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€ Remember @Undersiand — O Apply də Problem Solving 
5 The image of the point (— 3 » 7) by rotation with an angle of measure 90° about the 
origin point followed by reflection in y-axis is =- 
.7 The image of the point (— 2 » 0) by translation (X » y) —— (X +3 » y — 1) followed by 
rotation about the origin point with an angle of measure 90° is ---------- 


8 The rotation with an angle of measure 90? about the origin point maps the point 


(X »— y) onto the point ---------- 


.9 The image of (a » b) is the same point by rotation about the origin point with an angle 


of measure -= o 


10 If the image of the point (X » y) by rotation about the origin point with an angle of 


measure 90° is (a »b) » then a + y = = 


Complete the following diagram : 


by reflection in the X-axis 
by reflection in the y-axis 


by reflection in the origin point 
The image by translation (X » y) — (X-3 sy +4) 


of the point 


In the opposite figure : 

The point A (2 » 1) and B (1 +3) 
Draw the image of AB 

by rotation about the origin point 


with an angle of measure 90? 


110 


Exercise 12 D 5 : 


à On the lattice » draw the image of A OAB 
E 
by rotation about the origin with an angle 
of measure : 


490? 2 180° 


LI Copy each figure on a graph paper. Draw their images under the transformation 


indicated. Give the coordinates of the images vertices in each case : 
E y 2 
ELLLaLI N 
ZITIT] eae: [TR T 
3-655-433-2249] 12 | | 


-I 
-2 
-3 


^ 


y 
Rotation of 90° Rotation of 90° 
Clockwise about O anticlockwise about O 


Draw on graph paper A ABC where A (3 »—1) » B(5 52) and C (-2 $4) »then draw its 


image by rotation about the origin point with an angle of measure 180? 


In an orthogonal Cartesian coordinate system » determine the two points A (3 » 0) and 


90? where O is the origin point. 


| B (0 » 2) » then draw the image of A AOB by rotation about O with an angle of measure 


o 
e 
rj 
: On a lattice » draw the quadrilateral ABCD where A (0 54) » B(454) 5 C(7;0) 


and D (0 $0) » then draw its image by rotation : 


^ About the origin point where : (X » y) —» (- y » X) 
? R(O .- 180?) 
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€ Remember @Undersiend OApply ə Problem Solving 
i If the image of the point C by rotation with an angle of measure 90? about the origin is 
LJ 


C (-4 5 5) » locate the point C » then draw its image C by rotation about the origin with 
an angle of measure 180° 


On a lattice » draw A ABC where A (4 »4) » B (4 »2) and C (I »2) »then draw its 
e 
image by rotation about the point B with an angle of measure 180? 


L1] On graph paper ; draw the rectangle ABCD with vertices A (0 50) » B(0 $2) 
»C(4 » 2) and D (4 30) 


(a) Draw three images formed by rotating the rectangle about the origin through an angle 


of measure 
1/90? [2]180? [3]270* 
(b) What are the coordinates of the centre of the rectangle ? 


(c) Draw three images formed by rotating the rectangle about its centre through an angle 


of measure 


(1/90? (2) 180° .3/270? 
© > 
For excellent pupils 
LJ 


m In the opposite figure : 


ABC is a right-angled triangle at A 
» AB =3 cm. and BC = 5 cm. 


If : A CAB is the image of A CAB by rotation about C with an angle of measure 180° 
Find the area of A AAB « 12 cm? » 
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E T V 


Accumulative basic skills 


Choose the correct answer from the given ones : 


1. A square is of area 144 cm? , then its perimeter = -.....-.- cm. 
(a) 12 (b) 48 (c) 288 (d) 576 

2 A rectangle: its length is 6 cm. and its perimeter is 16 cm. 5 then its area is ---------- cm? 
(a) 10 (b) 8 (c) 12 (d) 16 


3. The supplementary of the angle whose measure is 30°; is an angle of measure ~- 
(a) 30° (b) 60° (c) 120° (d) 150° 
4 Which of the following figures is suitable to form a circle ? 


(a) (b) (c) (d) 


5 The area of the shaded part from 


the area of the figure = -----.-.-. Tw" 
os OF oF NE m 


8 The great number of triangles 
in the opposite figure = -.-..-.-- 


(a) 4 (b) 6 (c) 8 (d) 10 
7 If X is an angle »then m (Z X) + m (reflex Z X) = e 
(a) two right angles. (b) three right angles. 
(c) five right angles. (d) four right angles. 
8 The area of the rectangle z% om. 
in the opposite figure = ------.--- cm? Xem. Xcm. 
(a) 50 (b) 30 (c) 20 (d) 15 
(X *5)cm. 
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Geometry and Measurement 


3 The perimeter of the opposite 
figure RE cm. 
(a) 22 (b) 24 (c) 44 (d) 120 


Complete the following : 


equals 4 cm. » then its height = ---------- cm. 


. The angle whose measure is 89°» is «+--+ angle. 


> The area of the opposite 


+ A cube: the area of one of its faces is 25 cm? » then its volume = +--+ cm. 


If m(Z A) 22m (Z B) » ZAcomplements Z B »thenm(Z A) = = 


12cm. 


10cm. 
9cm. 
10 The perimeter of the 
opposite figure = -+ cm. g 
(a) 99 (b) 44 (c) 22 (d) 20 g á 
11 The area of the shaded part gem. 
in the opposite figure = ---------- cm? (| 
(a) 24 (b) 44 (c) 48 (d) 72 um emer 
1? A rectangular piece of paper is folded as in the opposite figure it 
and a part of it is cut off with aligning the dashed line; then at | 
opening the cut small part» it will be in the form of =- g 
(a) an equilateral triangle. (b) an isosceles triangle. 1 
(c) a right-angled triangle. (d) two isosceles triangles. Tem. 


3 


| A cuboid; its volume = 48 cm? » if the length of its base equals 6 cm. and its width 


7cm. 


14cm. 


a oe 


7 |The number of acute angles 
in the opposite figure is =- 


8 In the opposite figure : 
m(Z B)+m(ZC)+m(Z D) = eres o 


9 The volume of the opposite 
figure = ve volume units. 


10 The percentage of the area of the shaded 


part to the area of the circle is ---------- 


11 In the opposite figure : 
If AABC=AABD , 


the perimeter of the figure ABCD = 20 cm. 


and AB = 6 cm. 


» then the perimeter of A ABC = >=. cm. 


12 In the opposite figure : 
ABCD is a square of area 49 cm? 
sif EC = 15 cm. «then the area 
of A ABE = «++ cm? 


Basic Skills 2e 


C 
D E 
A 
B 
€ D 
D A 
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Algebra and 
Statistics 


First 


Accumulative tests ~” on Algebra and Statistics 


Accumulative test 1 on lesson 1 - unit 1 


EJ Choose the correct answer from those given : 


1 |The additive inverse of the number a” | ret 

(a) zero (b) 1 (c)—1 (d) i 
— -(4) pidi 

(a) 1 (b) 2 (c)3 (d) 4 
Oy emaa 

(a) 2 y? (b) 8 y? (c) 8 y (d) 32 y 
E) (= DP s (1) 

(a) > (b) < (c)= (d)z 


S Xzy »then ($) = OA 


[4 Ifx=+4 sy=3 »then x5 y!6 = —Á—— 


T Find the value of the following in the simplest form : (52) x (iy + (y 


— 3 ' 
Birx- » y-ioc-i 


Find in the simplest form the numerical value of : (X + y? +Z 


Accumulative Tests 2 


Accumulative test EZ till lesson 2 - unit 1 


Choose the correct answer from those given : 


82? x25 2 .............. 

(a) 2? (b) 28 (c) 25 (d) 2 
H3 4 3^ 43^ m ET 

(a) 9X (b) 27* (c) 3x? (d)3X*! 
(8]27 x .  — 

(a) 57 (b) 6 (c) 6!4 (d) 6*9 
(4) The quarter of the number 2! equals ............... 

(a) 24 (b 2? (c) 25 (d) 24 


Complete each of the following : 
(3)1£0.027 = (5) SURED arre 


2 
(4| The additive inverse of the number (=) 1s HR 


[a] Find the value of : 


CA x c 3) 
(C 4y x (- 3? 
Tm i (- 4 à? bh 
[b] Simplify to the simplest form : —————— such that a b # zero 
(-2ab*)* 
» then find the numerical value of the resultifa=2 » b=1 


4 
Find the numerical value of the expression : a? b? + b?c — 8 abc 


E ra=- , b=2 5 c=2 


Algebra and Statistics 


Accumulative test | 3 till lesson 3 — unit 1 


Choose the correct answer from those given : 
(1) If 277 4. 277 2 3m ;thenmz.-------- 


(a) - 7 (b) - 6 (c) - 8 


(a) 410 (b) 220 (c) 21! 


3] 310 + 310 + 310 — WON 


(a) 310 (b) 390 (c) 3!! 
4) (2y? FÉCXRWROERK SR (- 2)3 
(a) > (b) « (c) z 


(d) zero 


(d) 420 


(d) 910 


(d) s 


Complete each of the following : 


5 
———— ) (Where X y # zero) 


3 The multiplicative inverse of the number 5^ A dicas 


(10) x (0.01? 
S E 
10 ~ 2.2 

[b] If X = i > y= E Find the value of : (5) 


[a] Calculate the value o 


5 -3 
[4 | Simplify to the simplest form : ase (Where X x 0) ; then find the numerical value 


x ?xx* 
of the result at X = i 


Accumulative Tests P 


Accumulative test |4 till lesson 4 — unit 1 


ED Choose the correct answer from those given : 


[1 13400000 = 1.34 x -............ 


(a) 107 (b) 1077 (c) 10° (d) 1076 
2) The standard form of the number : 750 x 107 is ............... 

(a) 7.5 x 1078 (b) 7.5 x 1077 (c) 7.5 x 107 4 (d) 7.5 x 10* 
2r l.4anla.. es 

(a) 0.20 (b) 0.40 (c) 0.60 (d) 0.75 


4) Which of the following is the greatest ? 


(a) 2.3 x 104 (b) 2.3 x 105 (c) 32 x 104 (d) 3.2 x 105 


Complete each of the following : 
^| The quarter of the number 4!! =............... 
[2] If 0.00037 = 3.7 x 10" , then n = o- 
= 2 
3) z— =- xq) EENEN 
[3]Ifa2-3,b--5 » then (2-) 


[4| The standard form of the number : 0.6 x 0.005 is ............... 


[a] Find the result of : 60000 x 5000 in the standard form. 


[b] Find in the standard form the result of : (18 x 10°) +(3 x 104) 


n [a] Calculate the value of : r (2x9 : 2n 
9 


[b] Write the result in the standard form : (5.8 x 10°) + (3.2 x 102) 


(Vit) Y eus / sale] V7 (OW) oak ja Jl Lis 9 


Algebra and Statistics 


Accumulative test BH till lesson 5 — unit 1 


Choose the correct answer from those given : 
(140-4 x 32 2 ereen 
(a) - 4 (b) 1 (c) - 1 (d)4 
(2) Half the number ee 
(a) 2° (b) 2? (c) 24 (à) 4? 
(8444x4-2442)- — 


(a) 4 (b) 12 (c) 16 (d) 8 
19. 
(a\(-1+) C" 
125 125 "E: = 1 
(a) -3 (b) -55 (c) 16 (d) 64 


Complete each of the following : 


(4}3x6+4+2= ERE ei tat 
(2) If 0.00025 = 2.5 x 10" , then the value of n = «+--+ 
(3)12x6-4«(2) = — 


FEE ae (Where X s 0) 


[a] Calculate the value of : 2 [52 +1)-(42- 1)] 
7.453 

[b] Find the value of : 22. 

2^ x2 


«Show steps» 


! u - 
[a]lta- $ , b-— Find the numerical value of : (5) 


[b] Find the value of : 5? + [3x 8 + 22 - 2 x 3] 


Accumulative Tests ? 


Accumulative test 6 till lesson 6 — unit 1 


Choose the correct answer from those given : 


(4) If X = 0.0009 , then YX = ............... 


(a) 0.0003 (b) 0.0081 (c) 0.003 (d) 0.03 
(2) DEG an bh he Dm e 
(a)4 (b) 8 (c) 10 (d) 2 


,3; The side length of the square whose area is 9 X? cm? is 


(a)13 x| (b) 3 x? (c) 9X (d) 9 x? 
[4] The multiplicative inverse of the number E i is 


(9$ (b) 7 () 2 (a) 4 


[27 Complete each of the following : 
muc 6P + (HB)? = ............... 
2) Third the number 3? is ............... 


1100 24/36 + 


|4| The sum of the two square roots of the number 6 + is eerren 


2 


[a] Simplify to the simplest form : (Fy x (- iy 2. f+ 


" x : 28 x 27! 
[b] Simplify to the simplest form : m -— 
-— 


EJ In A ABC If (AB)? = 16cm? , (BC)? = 25 cm? , then find : AB + BC 


Algebra and Statistics 


Accumulative test | 7 til! lesson 7 — unit 1 


EJ Choose the correct answer from those given : 


(1]If X 4 327 »then5 X= S aeasagqdyes 


(a) 5 (b) 9 (c) 20 (d) 50 
(8| The additive inverse of the number (- 2y equali un 
' is sk E 
(a) 8 (b) -8 (c) ^g (d) € 
[3] (0.2) 1 XT IL 
l 3 4. 
(a) 5 (b) 10 (c) 5 (d) 5 
4 If the length of a rectangle is double its width and its width 2 X cm. » then its perimeter 
nasas cm 
(a)3 X (b) 2X? (c) 5X (d)6X 


Complete each of the following : 


(4| The S.S. of the equation : X + 7 = 2 in Nis 
8| The S.S. of the equation: X + 32 3in N is +--+ 
3112 x22 424 4 3^ 2 iea 


|4 If the age of a student now is X years » then his age 4 years ago is «cc years. 


[a] Find the S.S. of the following equation in Q: 5 X -3-2(X- 1) 


Oy xc) 


[b] Simplify to the simplest form : - 


KJ The sum of three consecutive integers is zero find them. 


Accumulative Tests ? 


Accumulative test Dm till lesson 8 — unit 1 


Choose the correct answer from those given : 


BHHf-Xx«3 » then : Ó—— 


(3 X»3 (b) X«3 (c)X>-3 (d)X<-3 
_2 The number which satisfies the inequality : X -2» 1 is ............... 

(a) 1 (b) 2 (c) 3 (d)4 
(3) If 0.00032 = 32 x 10" s then n = -............. 

(a) - 3 (b) 3 (c)-4 (d)4 
4 |The S.S. of the inequality : X « 2 in the counting numbers (C) is ............... 

(a) {0} (b) {1} (c) 0 51} (d) 9 


Complete each of the following : 
.3 The S.S. of the inequality : X > 1 in N is ee. 


.£| The S.S. of the inequality : 1 < X «2in N is oe 
(3) Half the number 47? = ............... 


(417 -2 X23 , then Xa verses where X EQ 


[a] Find in Z the S.S. of the inequality : 


3 X +7219 , then represent it on the number line. 


[b] Find in Q the S.S. of the inequality : 4 X — 2 (X-1)20 


j i (32, [81, ( 3 zero 
EJ [a] Simplify to the simplest form : (3) x 8x (3) 


[b] Find the S.S. in Q of the equation : 3 X - 5 X +6 = 30 


13 | 


Algebra and Statistics 


Accumulative test E till lesson 2 — unit 2 


Choose the correct answer from those given : 


(4) If a fair coin tossed 160 times » then the nearest expected number of appearance of 


a head equals ............... 
(a) 60 (b) 78 (c) 90 (d) 159 
(2! Which of the following may be the probability of occurrence of an event ? 
@ 4 (b) 13 (c) 76 % (d) -6 % 
i ./(1V- 
(4 (4P » 
l E 3 l d. 


(4| The sum of the probabilities for all possible outcomes of a random experiment ............... 


(a) = zero (b) = 1 (c) <1 (d)>1 


Complete each of the following : 


(7) If the probability of the success of a student in a math exam is 0.8 » then the probability 


of his failure is 7 
(2) When a fair die is tossed once » then the probability of getting an even number is ee 
(3] The probability of the certain event is === 


(4) If 0.000054 = 54 x 10" , then n 


[a] Simplify to the simplest form : e * J4 - (5) 


[b] Find in Q the S.S. of the following equation : 6 X — 7=3X+8 


ü A class contains 40 students » 30 of them succeeded in maths » 24 succeeded in science and 


20 succeeded in both. A student is chosen randomly. Find the probability that this student : 
(1| Succeeded in maths. (2| Succeeded in science. 


(3) Faild in science. (4| Faild in both maths and science. 


8 
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November contents 


on Algebra and Statistics 


, Total mark 
Test 1 
1 
Answer the following questions : 
EJ Choose the correct answer from the given ones : (3 Marks) 
Tum -3V. 
1| The multiplicative inverse of ( = ) a 
2 -9 2 
«)-(8) wz ož ol?) 
-$ 
gj =( dps y.yz05Xs0 
y 
i y «üx- x 
(a) X y (b) x (c) X- y (d) y 
3 If 210 4. 210 = ok y then k = 8 
(a)4 (b) 20 (c) 100 (d) 11 
E Complete : (3 Marks) 
416 «6x626-62—— 
-Zi us -3 TTD) 
2725 ( 5 ) 
@If the standrad form of — 0.0002 is - 2 x 10" » then n = vrs 
EBix-04 » y=4 > z=-2 (2 Marks) 
Find the value of : 2 X y + z? 
(2 Marks) 


| 3 -5 
E} Simplify : b xb ' (where b # 0) 
b. 2. bô 


, then find the value of the result when b = 2 


WIND 


Answer the following questions : 


Choose the correct answer from the given ones : 
(A) If 275 x 375 = 6K , then k = oiri 
(a) 6 (b) — 10 (c) 25 
(2) If 0.0028 = 2.8 x a s then a = -eee 
(a) 3 (b) -3 (c) 10? 
1-2 4 


[(84X y` ^= (where X #0 » y #0) 


(9y^x^! (xy? (c) xy? 


Monthly Tests 2 


Total mark 


(3 Marks) 
(d)-5 
(d) 1073 


(à y x? 


Complete : 
(1, The additive inverse of (— 1» Tg cuiccceicvess 
8)[4-(5-2]-12 ee 


gir (X3 ^ -1 a then X £ oee 


(3 Marks) 


Find the following in the standard form : 


(18 x 10°) + (3 x 104) 


(2 Marks) 


n+l n-1 
£3 Simplify to the simplest form : LM 
12 


(2 Marks) 


(Pe) Y eus / salto] V/ (OW) Lok, palag is 47 | 


April tests 


(Test |i} pm 


Answer the following questions : 


EJ Choose the correct answer from the given ones : (3 Marks) 


1) If - X23 » then «+--+ 


(a) X «3 (b) X«-3 (c) X» -3 (d) X»3 
2 | If the age of a man now is X years » then his age 3 years ago is +--+" years. 
(3X (b) X-3 (c)3 +X (d) = 


3| The sum of the two square roots of 25 is =+- 


(a) 5 (b) 5 (c) zero (d) 10 
va Complete : (3 Marks) 
Tja=4 » b=1 + sthen Ya b= 


2 14+ 449 9 49 36 x creer rere eee 


3 Ifb>a > then b 43. a+3 

E Find in Q the S.S. of : (2 Marks) 
2-3Xs7 

E} Simplify to the simplest form : (2 Marks) 


Monthly Tests 2 


Total mark 


[Tes [2] 


Answer the following questions : 


Choose the correct answer from the given ones : (3 Marks) 
| 1| The negative square root of 49 is «+--+. 
(a) 7 (b) -7 (c) £7 (d)|- 7 | 
|2 If3 Xyz21 »then7 X y = oes 
(a) 21 (b) 147 (c) 49 (d) 10 


(3) The side length of the square whose area 36 X 5 eria da «een cm. 
(a) 18 X (b) 16 x| (c)9X (d) 6 x? 


Complete : (3 Marks) 
(4) The S.S. of : X>-—3 in Nis -------------- 


2) (25 +22 = — 


.8. Two integers their sum is 6 » if one of them is X » then the other integer is -------------. 


Find in Q the S.S. 0:23 X-4 (2 Marks) 


ü Three consecutive integers » their sum is 42 (2 Marks) 
Find the numbers. 
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Important questions |n 
on Unit One 


Multiple choice questions 


Algebra and Statistics 


3 EN 
@(-1 7) = 
125 _ 125 25 MN 
(a) 64 (b) 64 (c) 16 (d) 64 
Zi. 
B (- 2) isis 
-8 se 8 27 
(a) 57 (b) -57 (c) 27 (d) 8 
E OY! =2 > then X= eee 
; TT E Ed. 
(a) 2 (b) +2 (c) 2 (d) p] 
x 
EJ The greatest value of (1) when X = e 
(a) zero (b) 1 (c) 2 (d) 3 
p ds 
Bira--3 H b=5 then (2) ES. nn 
TE _ 25 9 25 
(a) 25 (b) 9 (c) 5 (d) 9 
[J The multiplicative inverse of the number (- 3"? is ............... 
(a) 3 (b) 3 (c) - 1 (d) 1 
The multiplicative inverse of the number | [6 i DB P 
as 5 2 z2 
B 2 ( 5 (c) $ (d) 5 
EX d 3M. 
EJ The additive inverse of the number (- 2) ; OAOE 
(ay 2 16 ») 81 _ 81 
(a) 3 mE (b)- at u (c) 1 (d) 16 
ag. b? 
a (2 ae E oeeneren (Where a # zero » b # zero) 
a 
, a 6 ~) (ah)Zero a 
(a) ab (b) (2) . (c) (ab) o$ 
i1 2% =5 ,then2**! » .............. 
(a) 6 (b) 7 (c) 10 (d) 64 
i tea" Pani (Where a # zero) 
10 


(b) a^? (c) a? (d) al9 


Algebra and Statistics 


3104 310, 310. sacssscieseste 
(a) 3!! (b) 330 


(a) 2!8 (b) 2!9 


The number which is in standard form from the following is 
(c) 10.2 x 107? 


(a) 11 x 108 (b) 9.7 x 107? 


If 0.00049 = 4.9 x 10° 9 then n = eeens 
(a) 4 (b) -4 


(T3 If 6300000 = 6.3 x 10" 5 then n = + 
(a) 6 (b) - 6 


The standard form of the number 53700 is 5.37 x 


(a) 10? (b) 10* 


Which of the following is the smallest ? 
(a) 314 x 10? (b) 3.14 x 10* 


Which is the following is the greatest ? 
(a) 2.3 x 107 (b) 32 x 107 


(c) 910 


(c) 2^ 


(c) 5 


(c) 31.4 x 10? 


(c) 7.6 x 10° 


(d) 930 


(d) 2° 


(d) 0.87 x 108 


(d) - 5 


(d) - 5 


(d) 107? 


(d) 0.314 x 10° 


(d) 6.7 x 10° 


If the thickness of a paper is 0.012 cm. » which of the following is the height of a ream 


of 400 sheets ? 
(a) (48 x 1073) cm. 


(b) (48 x 1072) cm. 


(c) (4.8 x 107) cm. (d) 48 cm. 
The standard form of the number 750 x 107 9 is ............... 

(a) 7.5 x 1078 (b) 7.5 x 1077 (c) 7.5 x 107 4 
Which of the following equals i million ? 

(a) 25 x 10° (b) 0.25 x 10? (c) 0.25 x 10° 
If 400000 = 4 x 10" 5 then n = = 

(a) 6 (b) 5 (c) - 5 
EPKIN Pm 

(a) 0.00237 (b) 0.000237 (c) 23700 


A 


(d) 7.5 x 104 


(d) 0.25 x 107 


(d) - 6 


(d) 0.0000237 


Important Questions ? 


Li 

dli ca oc P a e 

(a) - 4 (b) 1 (c) - 1 (d) 4 
Bed(B - 2e ccm 

(a) 1 (b) 2 (c) 12 (d) 24 
Ax OP A asia 

(a) 32 (b) 48 (c) 12 (d) - 12 
84 7 £9—72..... 

(a) 2 (b) 3 (c) 4 (d) 5 
-— 

3x27? 

(a) 6° o + €) $ (d) $ 
IX =9 5 then X= o 

(a) 3 (b) -3 (c) 81 (d) - 81 
AV 10)? = (6? = .............. 

(a) 4 (b) x4 (c) 8 (d) +8 
The multiplicative inverse of the number Ji M RTO 

met pu 3 4 

(a) FJ (b) a (c) 4 (d) 3 
If X = 0.0009 5 then [X = -+ 

(a) 0.0003 (b) 0.0081 (c) 0.003 (d) 0.03 
(c 5y ——— 

(a)-5 (b) 5 (c) 25 (d) +5 
X40 211 then T Xm 

(a) 7 (b) 9 (c) 14 (d) 2 
15X235 ,then2 X4 een 

(a) 7 (b) 8 (c) 15 (d) 71 
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The side length of a square whose area is 9 X 2 em? is voccsecsseeeee cm. 

(243 x| (3x? (c)9 X (d)9 x? 
If3 X+1=10 then X= ove ee 

(a) 3 (b) 4 (c) 6 (d) 9 
If three times of a number equals 27 ; then T of this number is ==- 

(a) 1 (b) 3 (c) 9 (d) 27 
ID) If xX =4 . y =—1 then which of the following will be negative ? 

(a) X4 y? (5 X (c) X- y (d) X * y 
The S.S. of the equation: X + 6 = 5 in N is ............... 

(a) (2) (b) {- 1} (c) {6} (d) Ø 
Twice of the number X subtracted from 3 equals ............... 

(a)2X+3 (b)3-2X (c)2X-3 (d)3 X-2 
If —X>4 » then ess 

(3) X«4 (b) X»4 (c)X<-4 (d)X>-4 
[Tl The S.S. of the inequality : - X>- 1 where X EN is ............... 

(a) (b) {1 »2] (c) (- 1 »-2} (d) {0} 
The S.S. of the inequality : — 5 X < zero in Q is ............... 

(a) Q* (b) Q7 (c) Z* (d) Ø 


Complete questions 


Bite 
B(i)- —— 


223-2 
The multiplicative inverse of the number (3) equals een, 


[3 9»? =2 (where x 20) 


(24. 


Important Questions 2 


Bo 5?-» (Where b #0) 


If (x)? = (yn 9 then m a ............. 


W ifa=b > then 2?- ^ = T UT EE EAS 


-5 
D- Packs Keaneacuee )° (where X #0 5 y #0) 
12 a >+1=a75( —À de FCU CE ) whereaz 0 
B2. 
3? 


(D 36 +364+36=3 i 
(4)? «2«(3y^.. «bad 


The standard form of the number 0.00000721 is ............... 


The standard form of seven millions is ............... 


If 0.00037 = X x 1074 5 then X = cessssveeesoss 


The standard form of the number 0.09 x 0.0005 is ............. 
—— ———— — AL 


£2344x5-20- EEEE 


EB i£ x =3 s y=-1 »then2X+2(3-y)=- enon 


O EES LN E N E S 


The sum of the two square roots of the rational numbers 81 equals ............... 


The additive inverse of the number p  e— 


The multiplicative inverse of the number E S — 


(S0) Y eus / uale] \/ (OW) cust palgi Lis 25 | 
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100-64 = ae 


Pe 2 


g) 10.36 Bi REIRA 


El] Ifa +b=25 sthen2a+2 b = e 


EB If5a=40 then 3 a = eee 


The S.S. of the equation : X + 5 = 2 in Ñ is „1. 


Ei r3x=5y=15 s then X y = —— M 


B ifz>y » y»Xsthenz» eee 


The S.S. of the inequality : X + 3 < 3 in Nis ...........-- 


The S.S. of the inequality : 2 < X < 4 in W is ............- 


If the age of Ahmed now is X years » then his age 3 years ago is ...........—- years. 
Essay questions 
z T y . 5° x 5? 
Él Find the value of the following in the simplest form : —7 
5 
a? x a? 


Find the value of the following in the simplest form : A (where a # zero) 


a xa xa 


ret Pee 
E Calculate : 2x1 
uet 


(10)? x (0.01)? 


ü Calculate : 3 
(10) * 


a = 
Find the value of the following in the simplest form : (- 3) x (=) 


3 Put the expression : (4) x (sy in its simplest form. 


If X= » y= 1 , find the numerical value of : (X y) 2 
3 


l 

2 

= 2 

Gi ra= i , b= , find the numerical value of the expression : (+) 
2 p? 


ga Simplify to the simplest form : (X 2)- 3. x y where X # 0 


|26 


Important Questions 2! : 


Dirx- , y=t , z= » find the numerical value of the expression : X? y? z? 


E Calculate the value of : (22) « (2)! itx 4 s y=3 


Which is greater (— 2)? or (- 2)8 ? 


It X is a rational number ; (x) = 36 Find: (*)’ 


Find the result in the standard form : (2.3 x 103) + (6.3 x 104) 


Write the result of : (4.4 x 10°) x (2 x 10°) in the standard form. 


Calculate the value of the following in the standard form : (3.6 x 108) + (1.8 x 10°) 
Write the following number in the standard form : 581 200 000 000 
Put in the standard form : 0.000014 x 10? 


Find the value of the expression : (5.4 x 10*) + (3.7 x 107) in the from of a x 10" 


where n is an integer. 


Write in the standard form : 0.7 x 1077 


Find in the simplest form the value of : (12-4)-845 


Find the value of the expression : 12 x 2? + 24 + 32 


3 2 2 
Calculate the following and put the result in the simplest form : ( 1) x ( i) = 3) 


Calculate the value of the following : 3 + [5 + 2 (8 + 4)] 


Find the value of the expression : 12 x 22 + 24 x i 


Ifx--2 , y-i » then find the value of : X? + y? in the simplest form. 


If Xz9 , y=7 » find the value of :4[2 x + y 


Simplify to the simplest form : _/11 i x ( zy x (y 


Algebra and Statistics 


Simplify to the simplest form : | 6 i - +16 +9 


a —2)\2 
Find the value of the following in the simplest form : Gy x (2) x n 


Find in the simplest form : (z y i (ay : ( E P 


25x? y 
36 


Find in the simplest form : 


Find the number if added to its three times the result will be 28 


I 
Two numbers ; the smaller number is X and the another number exceeds it by 4 » if the 


sum of the two numbers is 26 » then find the two numbers. 


Find the S.S. of the equation : 2 X - 3 2 5 where X€ Q 


Find the S.S. in Q of the equation : 2 (X — 5) = 12 


Find the S.S. in Q of the equation : (3 X + 2) - 5-12 


£f] Find in Q the S.S. of the equation : 5 X -4- 2 X & 11 


Find the S.S. of the inequality : 5 X - 8 = 7 where X EQ 


fT) Find in Q the S.S. of the inequality : 3 X- 1» 5 


ff] Find in Q the S.S. of the inequality : 3-2 X37 


[T Find in Q the S.S. of the inequality : 9 X+ 1 <4 (2x« 1) 


(28 


Important questions 
on Unit Two 


Algebra and Statistics 


Multiple choice questions 


ED When a fair die is tossed once » then the probability of getting an odd number is 


BS 4 Ql 2 
(a) 5 (b) 3 (c) 6 (d) 3 


E A fair die is rolled once , then the probability of getting a number less than 1 is... 


(a) is (b) Ø (c) 4 (d) zero. 
E 


EJ The probability of the certain event equals e Sii 
(a) 1 (b) zero. (c)-1 (d) 2 


EJ As flipping a fair coin once ; the probability of appearing a head is ----.-..-..-... 


a) -L Jl. x) L 1 
(a) 4 (b) 3 (c) (d) 3 


E Which of the following may be the probability of an event ? 
(a) - 0.35 (b) 85 % (c) 1.03 (d) - 1 


© The sum of the probabilties for all possible outcomes of a random experiment 


(a) = zero (b)=1 (c)>1 (d) « 1 


If the probability of success of a student is 0.7 , then the probability of his failure is 
(a) 0.3 (b) 3 % (c) zero. (d) 1 


E When a fair die is tossed once » then the probability of getting a prime number equals 


os i 1 Ax 5 
(a) + (b) = (c) & (d) e 


2 3 
| Second | Complete questions 


EJ In the experiment of throwing a fair die once and observing the upper face ; the 
probability of appearing an even number | ANS 


2 As throwing a fair die once , the probability of appearance of an even prime number 
BINDS cnn 


C ASE NE re 


29 | 
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If the probability of success of a pupil is $ » then the probability of his failure is .............-. 


A class has 21 boys and 15 girls. A pupil of them is selected randomly » then the 
probability that the pupil is a git] =e 


[3 The probability of occuring of the impossible event equals .............. 


As throwing a fair die once and observing the upper face » the probability of appearance of 


the number 4 = e 


EJ The probability of any event is not less SI RN and not more than .............- 


Essay questions 


A box contains 4 white » 5 red and 6 blue balls » a ball is drawn randomly from the box. 
Find the probability of getting. 
[1]A red ball. (21A white or red ball. 


A fair dice is thrown once and the upper face is observed » find the probability of appearing : 
(11A prime number. (Æ) A multiple of the number 3 


(3) A number greater than 7 


A card is selected at random from 8 cards numbered from 1 to 8 » write the sample space » 


then find the probability of each of the following events : 
[T] Getting an odd number. (8| Getting a number divisible by 3 


(8! Getting a number less than 9 


A card is drawn randomly from a bag of 25 cards numbered from 1 to 25 


Calculate the probability that the drawn card carries : 
(TIA number divisible by 5 (2| A number > 20 
(3| A perfect square number (4) An odd number greater than 13 and less than 25 


A bag has a number of similar balls » 2 of them are green » 4 are blue and the rest are red. 
If the probability of drawing a green ball is i » find the number of red balls. 


[30 


Important Questions 29 


A card is drawn randomly from ten cards numbered from 1 to 10 5 what is the probability 


that the chosen card shows : 


[1]An even number. (8| An odd number greater than 3 


A fair die is rolled once and the number of dots on the upper face is observed. 


Find the following : 

[1] The sample space. 

(2) The probability of getting number 7 

(3) The probability of getting an odd number 

(4| The probability of getting a prime number 

(5| The probability of getting a number less than 3 


B In the experiment of throwing a fair die once ; find : 
(1| The sample space. 
(8) The probability of getting a number greater than 6 
The probability of getting a number satisfing the inequality : 2 « X « 4 


EE 


Final Revision 


Hu 
Remember The repeated multiplic: 


Mow 


elf T and = are two rational numbers » 


b b b 


e()-G)' 


0 
. tf is a rational number ; then ( a ) = 


A 


e [f T is a rational number » where b 


1 Example 


Simplify each of the following to the simpl 


[Hd ( X y x ( = ) = ( a. y + when multiplying the like base » add their powers (indices)" 


6(2) (2) -(£) "eet 20 


when dividing like bases » we subtract their powers (indices) 
9 M Pal SY al aT c 
(>t) =( 3 ) ; ( 1 ) where 7 s 0 


: ; ‘ NE a l 
* If ais a rational number » a 0 »n is a positive integer »then: a ^ 2 — ,a"= 


#0 »n is a positive integer » then : ( — ) = ( b F 


Algebra and Statistics 


ition and the laws of powers 


m and n are two integers » then : 


9) GG 


] where a z 0 


est form : 


2 3 oe, 5 3 2 
® (3) x(&) @($) +($) &(-1) *(3) 
-3 5 sa 3 4 -2 - -4x? 42 

C E a) G E 
o) «G-Gf-2--8 
35 243 
$0) G-Q'-2-4 
Er fy Ly .(1y ly. 1 
&C3) x(3) --(3) «(4) =-(4) -- & 
6 x6 «6345-2 6921 
6 
(22 b Mp Nala ia 
A KT A Aut 
Ce Oe ae where X y #0 


(6 EP) Y eus / galas] V/ (OW) Lol, pealagiluis 33 
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see LIL) 


Remember The standard scientific notation of the rational number 


The number is written in the standard form as : a x 10" where 1 <|a|< 10 and n GZ 
For example : Each of the following two numbers is written in its standard form : 

4.6 x 10° «527 x 10 ^ *-9.6 x 10? «ixi 

Each of the previous numbers is the product of two numbers : 

* The first number could be positive or negative and its absolute value must be greater 
than or equal 1 and less than 10 

* The second number expresses the powers of the number 10 (These powers could be 


positive on negative) 


Example Yl 


Put each of the following numbers in the standard form : 


(1) 8 200 000 000 (2) 0.000 000 135 (3) 45 x 10° 
(4) 706.4 x 10? (8) — 0.0015 x 10? 
" SS 
(T) 8 200 000 000 = 8.2 x 10 To move the decimal point 9 places 


towards left » we multiplied by 10? 


-7 
(2) 0.000 000 135 = 1.35 x 10 


To move the decimal point 7 places 
(8)45 x 108 = 4.5 x 10 x 10° = 4,5 x 10? towards right » we multiplied by 107 


(4) 106,4 x 10° = 7.064 x 10? x 10° = 7.064 x 10" 
xv 
(8)-00015 x 10° =- 1.5 x 10? x 10° =- 1.5 x 1077 


Example PA 


Find the value of n in each of the following : 


(1) 500 000 = 5 x 10° (2) 0.00 052 = 5.2 x 10" (3) 7293 =n x 10° 
r Solution | 

(1) +~ 500 000 = 5 x 10° siss 

(2) ~ 0.00 052 = 52 x 107* *nz-4 

(3) -: 7293 27293 x 10° 1. n= 7.293 


[34- 
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seniti 
Remember Fhe order of mathematical operations 


MUI 


The order of performing the mathematical operations is as the following : 
LE] Perform the operations within parentheses (interior parentheses then exterior ones). 
© Evaluate the powers. 


Q Perform multiplications and divisions in order from left to right. 


(4) Perform additions and subtractions in order from left to right. 


Notice that 


In the problems containing fractions » we should perform the operations in the 
numerator and denominator before divisions. 


Calculate the value of each of the following : 
(1) 4-3 [4-2(-3)]+2 
(2)8 x 22-7 x (441) 


(3) 11-6 - 4) 
— 5:-10x2 
{Solution 
(2) 4-3 [4-2 (6-3)]+2=4-3[4-2x3]+2 (the interior parentheses) 
=4-3[4-6]+2 (multiplication inside parentheses) 
=4-3[-2]+2 (subtraction inside parentheses) 
=4+6+2 (multiplication by parentheses) 
=4+3 (division) 
m (addition) 
(2) Bx27-7x (4+1)=8x2? -7x5 (addition inside parentheses) 
=8x4-7x5 (powers) 
= 32-35 (multiplication) 
=- (subtraction) 
HE 7-155 22-5. 0a 


55.10x2 25-20 5 


35 | 
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Remember Fhe square root of a perfect square rational number 


* The square root of the perfect square rational number "a" is the number whose square 
equals "a" 
For example 1624 s -4162-4 » +V16=+4 


e It is meaningless to find fa if a is a negative rational number. 


ofa? =|al For example :^|(- 3)" =|-3|=3 


* When there is an addition or a subtraction operation under the square root » it must be 
performed first before finding the square root. 


[ €xample M1 


Find each of the following in the simplest form : 


6 l 2 Y 

D V36 OE. @+124 &C*) 
8 

8 -0.25 (6) {16 «9 (7) 1100 - 36 PA 


(136 =6 because 6? = 36 (2) - 16 =- 4 because (4). = 18 
9 2 Y 2|.2 

@z 24-2 [2-23 @® 4-9) 2-512 $ 

ONE =-f%=-5--1 @fwrs-fB=5 


\ 


( 


(t) 


100 
(7) 100-36 -4[64 - 8 (8. 268, = £8 
dani 4d TË 
Example PA 


Simplify each of the following to the simplest form : 


> 2 0 
O-4 42 A) OLHE 


Final Revision 2 


Remember X The properties of the equality relation for solving the equation 
Aag 


* We can add any rational number to both sides of the equation. 
For example : If X- 125 .thenX-1412541 ie. X26 


* We can subtract any rational number from both sides of the equation. 
For example : If X - 322 »then X  3-3-22-3 ie. X2-1 


* We can multiply both sides of the equation by the same rational number. 


For example : If £ X=2 then t Xx5=2x5 ie.X=10 


* We can divide both sides of the equation by the same rational number not equal to 


zero. 


For example : If 7 X = 14 > then E = ie.X=2 


Find in Q the solution set of each of the following equations : 


(1)2X-5213 (2)3X+4=2(X+1) 


(1) 2X-5213 “Adding 5 to both sides" 


Sn2X-5-521345 “.2X=18 “Dividing both sides by 2" 
. 2X _ 18 Y 

D NE. ‘meee 

-. The S.S. = {9} 


(2) Notice that the variable (X) exists in the two sides ; then we try to collect it in one side 
(say the left side) 


v3X4422(X-^41) 


Using the distribution property n3X-422X42 
Subtracting 2 X from both sides S&Á3X-2X*4422X-2X-42 
AX94$22 

Subtracting 4 from both sides “X+4-4=2-4 

= X=-2 ^. The S.S.= {-2} 
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Remarks for solving word problems ) 


e If a number = X ; then its twice = 2 X and its three times = 3 X ».......... 
* If a number = X and another number exceeds it by 5 
» then the other number = X + 5 
e [f a number = X and another number decreases than it by 5 » then the other number = X - 5 
e If the age of a man now = X years » then: 
* His age after 3 years = (X + 3) years. * His age 3 years ago = (X — 3) years. 
e Three consecutive integers are : X » X + 1 and X +2 
e Three consecutive natural (even or odd) numbers are X » X + 2 and X + 4 
e The perimeter of a rectangle = 2 (length + width) 
* The perimeter of a square = side length x 4 
* The perimeter of the triangle = the sum of its sides lengths. 
e The area of the triangle = 4 the base length x the height. 
e The sum of measures of the interior angles of the triangle = 180° 


Two natural numbers » one of them is thrice of the other » if the sum of them is 16 
Find the two numbers. 


Let one of the two numbers be X 


+» The other number is thrice of this number ;. The other number = 3 X 
‘+ The sum of the two numbers = 16 3 X¥+3X=16 
=16 “Dividing by 4” 2 X=4 


<. One of the two numbers = 4 ; the other number = 3 x 4 = 12 


Example Py 


A rectangle with length equals twice its width and its perimeter = 18 cm. 
Find the dimensions of the rectangle. 


Let the width of the rectangle be X cm. *. Its length = 2 X cm. 
‘ The perimeter of the rectangle = 2 (length + width) 
..1822(2X4 X) 4 1822x3X 

~ 1826X 2 X=3 


. The width of the rectangle = 3 cm. and its length = 6 cm. 


EJ 


Final Revision ri 


Remember X The properties of inequality for solving the inequalities 

mmm 

* We can add any rational number to both sides of the inequality without change in the 
inequality relation. 


For example : If X-1>5 sthenX-1+1>5+1 ie. X»6 


e We can subtract any rational number from the two sides of the inequality without 
change in the inequality relation. 


For example : If X+3<2 ,thenX+3-3<2-3 Le. X«-1 


* We can multiply any positive rational number by both sides of the inequality without 
change in the inequality relation. 


For example : If 4 X «2 sthen + Xx3<2x3 ie.X«6 


* We can multiply any negative rational number by both sides of the inequality with 
change in the inequality relation. 
l 


For example : If -3 X<2 sthen- 4 Xx-3>2x-3 ie.X>-6 


* We can divide any positive rational number by both sides of the inequality without 
change in the inequality. 
7X . 14 


For example : If 7 X» 14 »then 77 >> ie. X>2 


* We can divide any negative rational number by both sides of the inequality with 
change in the inequality. 
TX . 34 


For example : If —7 X» 14 sthen = « 


x = ie.X«-2 


[ Example 
Find in Q the solution set of each of the following inequalities : 
(002x-5»5 (24-2xs2 
(1) 7 2X-5» 5 “Adding 5 to both sides" "n 2X-54+5>54+5 
^. 2X>10 “Multiplying both sides by i E: i x2X»10x i 
AsX3»5 ^ The S.S.={X:XEQ>X>5} 
(2): 4-2X32 “Adding — 4 to both sides” 1 44+4-2X5-44+2 
-2 X<-2 “Dividing both sides by (-2)" ees 


Notice that : The change of inequality sign 
PIN n TheS.S.={X:xXEQ>xX21} 


EJ 


Algebra and Statistics 


Remember 
ieee’ 
e The probability of any event occurrence A C S is denoted by P (A) and it is given by 
The number of elements of theevent « A» — n (A) 
The number of elements of sample space « S» n (S) 


using the relation : P (A) = 


e The probability of the impossible event 20 — * The probability of the certain event = 1 
e The value of probability of any event is not less than zero and not more than one 
i.e. 0 < The probability of an event occurrence < 1 


e It is meaningless that the probability of the occurrence of an event is 140% or — 0.2 


[| Exc ple M1 


A fair die is rolled once and we observe the apparent number on the upper face 


» what is the probability of getting : 
(n the number 4 (2) an even number. (3) a number greater than or equal to 5 
(4) a prime number. (5) a number greater than 6 (6) a number smaller than 10 


Q The probability of getting the number 4 = 
1 


(2) The probability of getting an even number 
(3) The probability of getting a number greater than or equal 5 = H - i 
(4) The probability of getting a prime number = i - i 

©) The probability of getting a number greater than 6 = i =0 

(6) The probability of getting a number smaller than 10 = 2 =1 


[ Example Yl 


A bag contains 4 red balls 5 6 green balls and 5 black balls » if a ball is drawn randomly from 
it » calculate : 


Q The probability that the drawn ball is green. 
(2) The probability that the drawn ball is black. 
(3) The probability that the drawn ball is not red. 


(1) The probability that the drawn ball is green = The number of green on e $ = 3 
l 


The number of black balls 


(2) The probability that the drawn ball is black = -Ths total number of balls = Š .l 


© The probability that the drawn ball is not red = sax = 


15 
[40 


examinations on Algebra 
and Statistics 
scan the code 


bas 


Model Examinations  - P 
of the School Book on Algebra and Statistics 


Answer the following questions : 


EJ Complete : 
81 (25y" 
D857 (8) 
2]If7-2Xz3 then X = vv where XEN 


3 31447 | z. MÁS 


4) The standard form of the number 0.7 x 0.005 = ---- 


5 The probability of the certain event = ===- 


E Choose the correct answer : 


1| The sum of the probabilities for all possible outcomes of a randomly experiment is «= 


(a) zero (b) 1 (c)» 1 (d)«1 
2/If3az'[4b » then È = — 
(a)2:3 (b) 3:2 (c) 3:4 (d)4:3 
_2)\-3 
3 (=) equals Bad eae Sa USES 
a\ —2 -8 "3 27 


4| There are 21 boys and 15 girls in a classroom » one pupil is chosen randomly » | 
the probability that the chosen pupil is a girl = +- 


d. b 3 44 5 | 
(a) 12 (b) i3 (c) 7 (d) 6 

su (- 8) 4 (-6y z 
(a) | - 10] (b) + 10 (c) 14 (d) - 14 

8)10 % of LE.2 $ = LE. ose 
KN 4 
(a) 4 (b) 5 (c) 1 (d) 25 
° A 3 0 ; BONO; 2 1 l 

[a] Simplify to the simplest form : (-2) x(=) x m 


[b] Find the numerical value of the expression : 
3ab+8a+(4b) whena=4 » b=-2 


(a2 


Final Examinations 2 


EJ [a] Find in Q the SS. of : 3 X+ 1 =25 


3 
[b] Find the value of ; X 


Ø [a] A factory of a tire record the distance that traveled by a certain type of them 
before damage for 800 units of this type as following. 


Less than More than | More than 
The distance in thousand (km.) m 50 to 100 
Wemmbrdümague | 0 | im | o | 39 


If you bought a tyre of this type » what is the probability of change it : 


1 Before traveled 50 thousand km. 
|2 After traveled more than 100 thousand km. 
[b] Find in Q the S.S. of:2 X -5« 16 


AÁ 


Answer the following questions : 
Complete : 


a(3y- NEM CAT TTA 


3 The probability of the impossible event = -.-.-......- 
[4] 13253,5 V Ng OTET g *ekesesesvenoee (In the same pattern) 


.5 If the probability that the student is absent in a school is 0.15 , if the number of students of 
this school is 600 , then the number of the present students that day is «+--+ 


Choose the correct answer : 


123 x23- covcscacesesece 


(a) 28 (b) 28 (c) 25 (d) 25? 
2| Which of the following is the greatest ? 


(a) 2.3 x 10* (b) 2.3 x 10? (c) 3.2 x 10* (d) 3.2 x 105 


^48] 


Algebra and Statistics 


(a) x? (b) x- P (c) x (d) 1 
(4) Which of the following may be probability of an event ? 

(a) - 0.35 (b) 87 % (c) 1.05 (d) 130 96 
(5) If - X54 thonn 


(a) X»-4 (b) X»4 (c) X«-4 (d) X«4 
Area of a rectangle of length 120 cm. and width 80 cm. equals ............... m? 
(a) 9600 (b) 400 (c) 9.6 (d) 0.96 


[a] Two integers numbers » the smaller one is 2 X and the greater is 5 X » if the difference 


between them is 30 Find the two numbers. 


[b] Find the value of : $ xd in the simplest f: 
: - plest form. 
5 


[a] Find in Q the S.S. of each of the following : 
(4\(3X+2)+5=13 
(8]2 X4 15 « 19 


[b] Find the value of the expression in the simplest form : 
x12 64 30 
( Ss ) Zr -(3) 


[a] If a regular die is thrown once and observed the number on upper face » 


find the probability of each of the following : 
[T] Getting a prime even number. 


(2| Getting an odd number less than 4 


(p]Itx-—l , y--3 .find in the simplest form : (25) ^ 


Ls: 


Final Examinations ? 


| Model examination for the merge students 
aaa ee 


Answer the following questions : 


Choose the correct answer : 


4) = — —— 
(a) 4 = () 4 a= 
2) (4) BM esee 
(a)0 (b) 1 €) 4 (d)- 1 
Baxóé-4x2m-x-33«« 
(a) 4 (b) 8 (c) 10 (d) 2 
Ole ? & .............. 
(a) 49 (b) 45 (c) 14 (d) - 14 
ED EES eee 
(a)7 (b) 5 (c) 25 (d)-7 
EJ Complete each of the following : 
(If X+2=6 then Xa iisi 
(8) When tossing a coin once ; then the probability of the appearance of a tail = -.............. 
3| The probability of the impossible event = ---........... 
4] (2y TAS 
OEE TE 
Complete the solution to find the result " 
T) 12 x 22 24 4 32 2 12 x o e le ecc 
T PR ANE b A eere: — — — "i tollis as 
auti eee M liu assunanman 


Algebra and Statistics 


Put (/) or (X) : 


(1]1£2X 4327 then X22 ( 
(3) «(4) -(3) 
(8) (x2? =x! ( 
x(y-À | 
[8/4100-64 22 ( 


A card is drawn randomly from 8 cards numbered from 1 to 8 


, join from column (A) to column (B) : 


(1| The event of getting an even 
number equals METUIT 

(2| The probability of getting an even 
number equals — 

(3| The event of getting 
a number > 6 equals 7 

(4) The probability of getting 
a number « 9 equals P E ERU 


[5] The probability of getting 
a number 8 equals — — 


lae 


Some Schools 


Examinations on Algebra and Statistics 


: Ait Rod El-Farag Educational Directorate 
Cairo Governorate T St. Mary's School 
Answer the following questions : 
E Choose the correct answer : 
1 48246 Rosso aro 
(a) x 10 (b) 10 (c) 14 (d) - 14 
z (a? Nc. REE 
(a) a® (b) af (c) a? (d) af 
3| Half of the number 2?? = ............... 
(a) 210 (b) 2!! (c) 2!9 (d) 2” 
4 The probability of the certain event is ----.-.-...- 
jl $ 
(a) zero (b) 1 (c) 5 (d) 3 
5 If X «7 s tn excowaszis 
(a) x> 2 (b) x> 2 (c) X» 14 (d) X « 14 
B) If 4 X 220 ;then3 X- 12 ............. 
(a) 14 (b) 15 (c) 16 (d) 17 
£3 Complete : 
4 342—165. B moeccsnens 
2 3104, 310, 3103 CUENTE 
3; The multiplicative inverse of (3)? is ............... 
9 .(4)* T—n 
E -(4) »then X 2 
SlIf X27? 5 yz7 then Xy= T——X—— 
(8; If 0.0000056 = 5.6 x 10% 5 then X = «snes: 
2 0 — 
inmiife «í —1 64 (3 
a [a] Simplify : (=! ) MET -(3) 
[b] Find the solution set of each of the following XE Q: 
(4)3X+2=11 2)2xX+15<19 


n [a] The sum of three consecutive numbers is 63 » find the numbers. 


E7 NM 
[b] Simplify : 3 *5- 
§* 


E 


Algebra and Statistics 


[a] If 3* =2 , find the value of : 9X 
[b] A box contains 6 red balls and 4 blue balls. A ball is drawn randomly. 
Find the probability that : 
(1| The drawn ball is white. (8| The drawn ball is not blue. 


2| Cairo Governorate At 3 i i 


Answer the following questions : 


Choose the correct answer from the given ones : 
(1| Half of the number GOO ae sisiraan 


(a) 2!° (b) 2? (c) 2” (d) 2” 
(2) Ir 41 bil i oov 
(a) X» 2 (b) x» 4 (c) X» 14 (d) X «14 
a8? + WT dg orna 
(a) 10 (b) x 10 (c) 14 (d) - 14 
4| 23 x PM E, 
(a) 2° (b) 24 (c) 27 (d) 2? 
(5| The probability of the impossible event equals «7 
(a) 0 (b) 1 (c) - 1 (d) 2 
Bl(2y «m Qy? 
(a) < (b) = (c)> (d) s 


Complete each of the following : 
(4) The standard form of the number 0.7 x 0.005 = === 
[2]-2|«|5I2 e (in the simplest form) 


(3) The multiplicative inverse of, m is eA 


(4) If the probability of success of a student is 0.8 » then the probability of his failure 


(8| The degree of the algebraic term 5 Kise 


[a] Find the S.S.inQ:2X+4< 16 
5-5 5! 


[b] Find in the simplest form : 


[as 


Final Examinations ? 


0 2 
E [a] Simplify to the simplest form : ( ES ) x ( ES ) x,|6 1 


[b] If x= 2 , y=3 find : X? y? 


[a] A box contains 6 red balls and 4 blue balls. A ball is drawn randomly from the box. 
Find the probability that : 


(1) The drawn ball is white. 2. The drawn ball is not blue. 


[b] Find the solution set in Z: 3 X + 1 225 


Giza Governorate Í 6* October Educational Directorate 


Answer the following questions : 


Choose the correct answer : 


3 x3! seen 

(a) 3? (b) 3 (c) 37 (d) 37! 
BE3Xxesa (X20 

(a)-3X ( 2 (c) 3X dss 
(3) The multiplicative inverse of the number [4 ÍS eee 

a+ (b) + (c) +> (d) 3 
fe) If — X «2 s then --......... 

(a)X>-2 (b) X»2 (c) X«-2 (d) X «2 
(8] 6000 x 50 2 osssecssseeses 

(a) 300 x 10? (b) 30 x 10° (c) - 3 x 10? (d) 3 x 10° 
(8416-924 4 ............. 

(a) 3 (b) 1 (c) 7 (d) 4 

Complete : 

Ci) The additive inverse of (-2) ip narcosis 
[2] The probability of the impossible event equals -----........- 
g.$2 X^. — whereaz0 X20 

2a X 


(4)If2X+1=11 ;then6 X—1 =..-............ 


(5| The multiplicative inverse of the number 2^? is ............... 
[8] T x 33 RTT 3 


(VE) Y eus / uale V7 (OW) coro; Ja Un gJl Lis 49 


Algebra and Statistics 


[a] Find the solution set in Q : 
(1]8 X 44s 12 83x-1s3 
[b] æ Find the value of : 12 + (9-2) x 3 


Biar} , P$ , D-—À » find : (Xy z)? 


[b] Simplify : X xX — where x #0 » then find the value when : X = - 2 


Ga fair diei is soled once. Calculate the probability of appearance on the upper face : 
[1] An even prime number. (2) Number 5 
(3! A number < 6 


mnm Giza Governorate 


Answer the following questions : 


Complete the following : 


- x_8 22 
SH. 5 » then gy = 


2) In an experiment of throwing a regular die once » the probability of appearance of 
a number greater than 6 is «+--+ 


S\If X 4 7 210 » then the value of 4 X = +--+ 
l - 4)x_(9) a 
(4116-924 (16 ($) - (4) > then X=. 


(6) If 0.00037 = 37 x 10" , then the value of n = ==} 


Choose the correct answer : 
(4) The SS.of: -2 X+ 12-3 in Zis «+--+ 


(a) {2} (b) {-2} (c) {-4} (d) Ø 
BY (4) "esaa 

(a) d (b) -9 (0-3 (d)9 
(3) Quarter of the number 420 = se 

(a) 45 (b) 410 (c) 419 (d) 210 

2 
(4| The p inverse of ( = ) is ee 
= 25 
(a) x (b) E (c) > (d) 1 


[8] If Xzy » then 5 -X= PONT CT Te 
(a) zero (b) 9 (c) 5 (à 1 


(50 


Final Examinations 2 


[6] The age of Ahmed now is X years » then his age 5 years ago is «+--+ years. 


(a)5 X (b)5+X (c)5-X (d) X- 5 


[a] Find the S.S. of the inequality : 3 X -2» X4 4 » where X€ Q 
aml " m3 
[b] Ifa ==> , b-2andc- 4 


» then find in the simplest form the numerical value of : à? b? + b? c 


Él Find each of the following : 
3(4Y . [25 , (1Y C35 xay? 
a (3) «i " (4) (a) (3? x (3y 4 


[a] Find in Q the S.S. of the equation : 2 (X + 4) = 15 


[b] A card is drawn randomly from 10 cards numbered from 1 to 10 
then calculate the probability of drawing : 


1) A card carrying an odd number greater than 10 
(2] A card carrying an even number less than 10 


3 A card carrying a prime number. 


gs S abr. 
. i 2nd El-Montaza Educational Zone 
g Alexandria Governorate bat Math's Supatvision 


Answer the following questions : 


LP Choose the correct answer : 
[1] The degree of the algebraic term 4 X y is ee 


(a) first. (b) second. (c) third. (d) fourth. 
(2) If 0.00043 = 43 x 10" 5 then n = -e-+ 
(a)-5 (b) -4 (c)4 (d) 5 
(3| When tossing a coin once ; then the probability of the appearance of a tail is vee- 
(a) 4 (b) 4 () d (a) + 
m (2 y E eree 
(a) 2 y? (b) 8 y? (c) 8 y (d) 32 y 
(8]If2* 22,2! 2 3 , then2* *  » ............... 
(a) 1 (b)-1 (c) 2 (d) 6 
B C D eornm (-1y 
(a) « (b) > (c) 2 (d) z 


51| 


Algebra and Statistics 


2 | Complete : 


(1)48? «6^ = — 


2]Iff2X26 9 then X = ereere 


94 39 916 5 (in the same pattern) 


l 
l 
The additive identity in Q is e=- 


[a] Find in Q the S.S. of : 3 X-5- 7 


T E 
[b] Simplify : 3 5 


| x (Ay (ay, [e 
EJ [a] Simplify to the simplest form : (+) x (4) x A6 
[b] Find the S.S.inQ:2X+3213 


[a] Ifa=—" ; b= 2 » find the value of : a2 b? 


[b] A box contains 5 red balls » 4 white balls and 3 yellow balls. A ball is drawn randomly 
from the box. Find the probability that the drawn ball is : 


(1| Yellow. [2] Red. (3| Not white. 


B | El-Kalyoubia Governorate @ 


Answer the following questions : 


EJ Choose the correct answer from those given : 


(4| The sum of the two square roots of the number 49 equals -~= 


(a) 7 (D-7 (c) 0 (d) +7 
100 = 436 + 
(a) 4 (b) 16 (c) 32 (d) 64 
[3] If 2* 2 5 , then 2X* ! = .............. 
(a) 6 (b) 7 (c) 10 (d) 64 
4 If a regular die is rolled once » then the probability of appearance of a number greater 
than 6 is «e 
(a) Ø (b) 0 4 (d) 1 
513 (1.5 + 0.5)? + 9-42 eee 
(a) 11 (b) 18 (c) 14 (d) 15 


(52 


Final Examinations 


(a) 37 (b) 16 (c) i 


Complete the following : 
If2X=6 sthen5 X= — 


If X225425 , y 228 26 26 s then X y 22 
If 0.00049 = 4.9 x 10" 5 then n = eee- 


The multiplicative inverse of 7^ ! is =- 


| (e) [8] [e) [m] [9] 


6) If the solution set of the inequality : X < k in Nis {0 51} 5 then k = v 


[a] Find in Q the solution set of the equation: 3 X - 5-2 X «7 


0 
[b] Simplify the following to the simplest form : 14 x ST x ( =) 


37137 
(-3y 


BB ia] Simplify the following to the simplest form : 


[b] Find in Q the solution set of the inequality : 4 X - 7 2 5 


2 
B a! If x= andy = 4 » find the value of : 
y 


If the probability of success of Seif is i » then the probability of his failure is ~- 


[b] A box contains 5 white balls » 4 red balls and 6 black balls. If a ball is drawn randomly 


» find the probability that the drawn ball is : 
(1| Black. (2) Not red. 


El-Sharkia Governorate A] Math Inspection 


Answer the following questions : 


EJ Choose the correct answer : 


1| The multiplicative inverse of the number 3^? is .............. 


(a) 9 (b)-9 ©) $ -4 
(2) Half of the number 2° = .............. 

(a) 2? (b) 24 (c) 2° (d) 27 
(3]1£3 X 2 - 36 ; then X? = .............. 

(a) - 12 (b) 144 (c) - 24 (d) 24 


Algebra and Statistics 


[4] The probability of the certain event equals 


(a) zero DE () 4 (d) 1 
[5] Which of the following may be the probability of an event ? 

(a) - 0.35 (b) 87 96 (c) 1.05 (d) 130 96 
ee o 

(a) 10 (b) + 10 (c) 14 (d) - 14 


EJ Complete : 
II£— X «3 4then X cn 5s. 


EA 

me -b 

j2|Jlfazb sten (3) ———— 

'3| If the probability of success of a student is 0.8 » then the probability of his failure 


[alfaz22 » b=-4 ,thena? +b =e 


(5] The number 0.000053 in the scientific notation is 


= O - 4 evesoesete 
8) 7 = (4) 
Find the solution set in Q : 
[1]3x4228 (2)3-2Xs7 
- — 
innii: ( 23 -2 £ 
EJ ia] Simplify : ( =2 ) TA 1 
$745 x 5! 
[b] Simplify to the simplest form : — 


Bl [a] A box contains 4 white 5 5 red and 6 blue balls. A ball is drawn randomly from the box. 


Calculate the probability of getting : 
1] A blue ball. (2) A white or red ball. 


3] A green ball. 


[b] If X2 i > y= i » find the numerical value of : X? y 


n El-Gharbia Governorate Meena: 


Answer the following questions : 


2 


EJ Choose the correct answer from those given : 


(c) 8 (d) £4 


(a) 4 


rs 
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(2) Half of 2” = — 

(a) 25 (b) 2! (c) 2!8 (d) 4° 
(3)310 4. 310 4. 310 —............. 

(a) 370 (b) 3? (c) 9° (d) 3!! 
[4] 10 % of LE.2 $ = LE. eee 

(2) 3 (5 4 (c) 1 (d) 25 
(8)If 2 X «5 , then X ........... 

m^ (b)» 5 (c) «-5 (d) « 5 
gs, =. RDR whereaz0s.Xs0 

(a)3a x? (b) 3 à? x? Ora (4 


Complete each of the following : 


[1] The sum of probabilities of all outcomes of a random experiment equals -------------- 
2 

(2) The additive inverse of ( 2 ) is --+eserssereeee 

(3) If 0.00025 = 2.5 x 10" , then n = eee- 


(4) |—S JH] B |= e (in the simplest form) 
[5] If the probability that the student is absent in a school is 0.15 » and the number of students 
of this school is 600 ; then the number of the present students that day is --------------- students. 
L.(3Y 777 
] a2 = ( 2 ) 
2 Q2 
[a] Ifx=-4 > y= i » find in the simplest form : ( 7 ) 


[b] Find in the simplest form : (28) x(=2) x Is + 


" 3 a3 
[a] Find the value of : ( 8 x39 ) 
95 


[b] Two natural numbers » one of them is twice the other » and their sum is 108 
Find the two numbers. 


[a] Find in Q the S.S. of : 
(4)2X+15<19 (8)3X41225 
[b] A box contains 5 white » 4 black and 7 red balls. A ball is drawn randomly from the 
box. Calculate the probabilities of the following events : 
(1| The drawn ball is white. (2) The drawn ball is red. 
8| The drawn ball is not white. 


^85. 


Algebra and Statistics 


ws 
DENO cun 


Answer the following questions : 


Ell Complete : 


m@(=3) = en 


an o usse 
8/449 7 
(3) The probability of the impossible event equals ---.----.-- 


(4]152535558 5 y eee (in the same pattern) 


m 


(8) (8—642)! EE E 
(6| The standard form of the number 0.8 x 0.006 is e7 === 


Choose the correct answer : 


[1] The multiplicative inverse of the number (- 1» [S mnm 


(a) (- 1) (b) = 1) (c) 3 (d) (- 3 
a3) x(3) = 
(a) à (b 2 (c)0 (d) 1 
812? x5 mz. 
(a) 2° (b) 28 (c) 25 (d) 29? 
[(4]If - X » — 4 sthen eere 
(a) X»-4 (b) X»4 (c) X«-4 (d)X«4 
(5| The area of a rectangle of length 120 cm. and width 80 cm. equals ---------- m: 
(a) 9600 (b) 400 (c) 9.6 (d) 0.96 
(8| The sum of the probabilities of all possible outcomes of a random experiment 
ee 
(a) zero (b) 1 (c)>1 (d) <1 


[a] Find in Q the solution set of : X - 4» 1 


" 8x8 3 
[b] Find the value of : —7; 


= i rE Na 
a [a] Simplify to the simplest form : (- 2) x ( = ) x,16 $ 


[b] Write the following number in the standard form : 581200000000 


(56. 


Final Examinations Pi 


[a] A card is chosen randomly from ten cards numbered from 1 to 10 
What is the probability that the chosen card shows : 
[1] An odd number. (8, A prime number. 


[b] If x= 5} , y==3 » find the value of : X? - y 


10 El-Beheira Governorate SF L rivate Edu at say 


Answer the following questions : 


EB Choose the correct answer : 


Bx^*éx*»u-- (where X x 0) 

(a) x? (b) x^ (9x? (d) x? 
[£]If X492 11 sthen7 X= verece 

(a) 2 (b) 4 (c) 14 (d) 7 
(3]If -2 X21 »then Xese 

(à)2- 4 (b) s- 4 (c) 2 -2 (d)z- 1 
_4 If the probability that a pupil succeeds is 0.7 5 then the probability of his failure is ---------.- 

(a) 0.6 (b) 0.5 (c) 0.3 (d) 0.4 
B (X^ 2)? n .............. X20 

(a) 3s (b) x-5 (c) x$ (D 3s 
E2^*42*2...—.. 

(a) 2X7? (b) 2X-! (c) 2X*! (d) 2X 


Complete the following : 
(T) If 0.00085 = 8.5 x 10* 5 then k = eee 
(2) The degree of the algebraic term — 5 X? y is e 
(3| The sum of the two square roots of the number 16 is +e- 


4 A fair die is thrown once ; the probability of appearance of a prime odd number is -+ 
(8/1100-64 = 10 — ere 
4\2 


6 | The multiplicative inverse of (-4) is eee 


[a] If X € Q : find the S.S. of the equation : 5 X- 123 X+ 13 
[b] Ifa= 4 = b=} » then find the value of : 
ma b? [8] (a - b)! 


(Art) Y eas / uale] V (OW) olco) jan Un 9Jl iis 57 


Algebra and Statistics 


E] [a] Find the result in the simplest form : ( at y x B x $ 


$ wea 
[b] Simplify : pur » then find the numerical value of the result when : X 2 4 
x 


[a] Find the S.S. of the following inequality in Q : 4 X + 3 < 27 


[b] A box contains 4 white »6 blue and 5 red balls. A ball is drawn randomly from the box. 
Find the probabilities of the following events : 


[1] The drawn ball is red. (2| The drawn ball is not blue. 
(3| The drawn ball is white or blue. [4| The drawn ball is black. 


1 EI-Menia Governorate Cd) ES i oven telas 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


(29€ (b) (c) C (à) Z 
[2] 25 + 25 em OC IU RE EN 

(a) 2° (b) 2? (c) 4? (d) 4 
Í 3) 2 j TE So cenvevgaessos 

7 2 25 ry 

A 2 -1 
[4| (-2) — E 

(a) 2.5 (b) E (c) -$ (d) - 2.5 
[5] 0.0000073 273 x eesse 

(a) 1076 (b) 10? (c) 107? (d) 10° 


(8 The probability of the impossible event is +-+- 
(a) Ø (b) 1 (c) 0 96 (d) 0.5 


Complete each of the following : 
DELE O aoc 


i sc? 


zero 
61 y ) RSTETD RC ER »X#05y#0 


cS 
= 


Final Examinations 9 


(8| it (- 3)" = (3)" 9 then M = es 


0 -2 2 
TW ; a m. = 4 
[a] Simplify to the simplest form : ( T2 ) x ( =F ) x (-4) 
aay 
[b] Find the value of : E 


Ej [a] ifx=3 » y=-4>then find the value of : ^| x? + y? 


[b] A fair dice is rolled once ; and the upper face is observed. 
(1) Write the sample space of this random experiment. 
(2| Find the probability of appearing of an odd number. 


(3| Find the probability of appearing of an even prime number. 


Find the solution set of each of the following in Q : 
(1]5X462-9 (2]12X-5«3 


12 South Sinai Governorate |E 
S 


Answer the following questions : 


The Educational Directorate 
. Tur Sinai Educational Zone 


Choose the correct answer : 


9 4 a4 9 

(a) - 3 (b) - 9 (c) 9 (d) 4 
(2) Cdk Te el O 

(a) x 9 (b) X7 (c) x4 (d) x? 
[(3]If X - 9211 »then7 Xs eee 

(a) 14 (b) 2 (c) 7 (d) 9 
(4) 16 ——RLLIITILIIIID 

OF (b)- F () $ ()- 4 
(5| The solution set of the inequality : X < 2 in N is ---------+---» 

(a) © (b) {2} (c) {0 +1} (d) {1} 


Algebra and Statistics 


6 | Half of the number 6 asco 
(a) 2? (b) 2* (c) 2° (d) 2” 
EJ Complete the following : 
|^ | The probability of the impossible event equals =- 


DIDI 


4 The standard form of the number 33000 is -.-....-..-.-- 


5. If X= y »then (2)""= — 


& The solution set of the equation : X + 323 in N is «+--+ 


Find in Q the solution set of each of the following : 
4)5X-2=13 (23X-42s8 


E] Find in the simplest form : 
a a e$) x(- 4) 4 
B fajirx=-3 , y=4 , z=- $ » find the numerical value of : (X y z)? 


[b] If a regular die is thrown once and the number on the upper face is observed 
» then find the probability of getting : 
1 An even number. 
2 | An odd number less than 4 


For more 

gE 

examinations 
on 


Algebra 


& 
Statistics 


Algebra and 
Statistics 


FA) Cairo Governorate PA 
a Errfillsll 


Answer the following questions : 


Choose the correct answer from the given ones : 


(1) 79000 = 7.9 x eee 
(a) 10? (b) 10? (c) 10* (d) 102 


(2 |If the probability of success of a student is 3 » then the probability of his failure 


(a) 75 96 (b) 25 96 (c) 30 96 (d) 40 96 
3) Which of the following is the probability of occurrence of an event ? 

(a) 1.1 (b) - 0.5 (c) 0 (d) 101 96 
(4) Ir 2^ sinn icones 

(à) X» 7 (b x» 2 (c) X» 14 (d) X< 14 
(BS) If X?* + x ? 20 » then X= eere 


(a) 2 (b) 1 (c) - 1 (d) -2 


Complete : 
[1]1f£2 Xs 100 » then X= sossososseseoes 


2) If a =2 and b = 6 » then the numerical value of S mee 


[es] 


The multiplicative inverse of 9 l is enn 


— -342 
4| ( Br ) in the simplest form is +- where X z 0 
X 


SlIfab!- 


[a] A class has 50 students » the probability that the student is a boy is EH 
» find the number of girls. 
[b] Find the S.S. of each of the following inequalities : 
(1]9<4X+1<17;XEZ (2)9-5X<14,XEQ 


El [a] Solve in Q: 4 (X- D - (X +3) 20 


RIP 


) 


2 
[b] If E is a rational number and x = 0.16 » then find the value of : ( 
y 
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[a](1]If X23 , y-$ » evaluate : X? y? 
(2\If 3 * 22 , find the value of : 9 * 


-2 
[b] If X = the area of a square whose side length is 10 units and y= (2) x 4 
» evaluate : X+ X y 


li 
2 Cairo Governorate hi Rod El-Farag Educational Zone 
Erie 


Answer the following questions : 


Choose the correct answer : 


[112 €*6—41-(2 m «oos 

(8) 10 (b)4 (c)2 (d)1 
(28? 4 6? « .............. 

(a) 10 (b) x 10 (c) 14 (d)— 14 
(8) (a9)^ eiie 

(a) a* (b) at (c) a (d) a8 
(4]If 4 X 220 ;then3 X- emisis 

(a) 14 (b) 15 (c) 16 (d) 17 
(5]Half the number 2?? = ............... 

(a2 (b 2! (29 (d) 2 


Complete : 
C FC m E EE 
(2| The probability of the certain event is =- 
(30.75 x 10* in the standard form is -+--+ 
[4| The S.S. of the equation : 2 X + 2 = 10 in N is eee 


[5]If the probability of success of a student is 0.8 5 then the probability of his 
failure is -----..---.---- 


[a] Find the S.S. in Q: 2 X 15 « 19 


3 
[b] Find the value of : B 
8 


Simplify to the simplest form : 


e() «(2 x. Js 4 (810 x 4-(2x 6443) 


(V i£) Y es / glue] VV (UJ) ooo yalsdl is 49 


Algebra and Statistics 


[a] A box contains 6 red balls and 4 blue balls. A ball is drawn randomly from the box. 
Find the probability that : 
(4 | The drawn ball is white. [2] The drawn ball is not blue. 


[b] What is the number if we add it to its three times » the result will be 24 ? 


EI ci Governorate PB 


Answer the following questions : 


Al-Haram Zone 
Al-Jazeera Language School 


EJ Choose the correct answer : 


(11A class has 25 boys and 20 girls. One pupil of them is chosen randomly » then the 
probability that the chosen pupil is a girl is =Ê 


(a) 45 (b) 35 Or OE 
(2| The probability of the certain event is «7 

(a) zero (b) 1 (c) + (d) 1 
(3]If3X41216 «then the value of 5 X = e= 

(a) 10 (b) 15 (c) 25 (d) 26 
Ino uda usen 

(a) 2° (b) 24 (c) 27 (d) 2? 


(5| The multiplicative inverse of the number x 1S ee 


(a) ES (b) u (c) + (d) 4 


Complete each of the following : 
(1) The number 542 x 10^ in the standard form is === 


(2]If X2 — , y=3 o then y + X Serenes 


[a] Find the S.S. in Q: 
(4)3X+1=25 (2)2x+5<16 


5? x 5° 


[b] Find in the simplest form : A 
5 
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0 2 
E} [a] Simplify to the simplest form : ( E ) x ( x ) K le i 


[b] It X - -I- , y-i D z=- » find the numerical value of : X? + y z? 


E [a] The sum of three consecutive even numbers is 60 , find these numbers. 


[b] One card is selected randomly from 10 cards numbered from 1 to 10 
Find the probability of each of the following events : 


[1] Getting an even number. |? | Getting a number divisible by 5 


Answer the following questions : 


South Giza Educational Administration 
Math Inspection 


Choose the correct answer : 


312^ x ous erem 
(a) 2? (b) 2° (c) 2° (d) 4$ 
[2] The probability of success of a student is 0.8 , then the probability of his failure 
jg owne 
(a) 1 (b)- 1 (c) 0.2 (d) 0.8 
[316000 x 50 = oses 
(a) 300 x 10? (b) 3 x 10? (c) 30 x 10? (d) - 3 x 10° 
[33319 4 pen: er 
(a) 910 (b) 27? (c) 34! (d) 330 
(5) The S.S. of the inequality : X «3 5X EN is e 
(a) {0} (01051529 — (9(152] (d) Ø 


Complete the following : 
[1] The multiplicative inverse of the number 7 is = 
(2516 4924. 
[3]If a =b » then (y^ — 


a) = MEL 


(5]2x6-442z eue ey aay eee 


EN 


Find in the simplest form : 


m Y «8 - (3) gr 
51 


Algebra and Statistics 
E] [a] Find in Q the S.S. of the equation : 2 X + 1=9 


[blifX- & ; y= fina: x? y? 


[a] Find in Q the S.S. of the inequality : 3 X— 1 < 8 


[b] A bag contains 6 red balls and 4 blue balls. A ball is drawn randomly from the bag. 
Calculate the probability of getting : 


[1] A red ball. (2) A green ball. 


E Alexandria Governorate 


Answer the following questions : 


El-Montazah Educational Zone 
Math's Supervision (B) 


Choose the correct answer : 


mxx s (where X # 0) 

(a) 2 (b) -2 (c) 6 (d) - 6 
|2 | The additive inverse of the number 97 Ejga 

(a) zt DE (c)9 (d)-9 
(3) Which of the following is the probability of an event ? 

(a) 1.6 (b) - 0.6 OE- (d) 85 % 
mr 1 = 13 sthen Xam 

(a) 10 (b) 2 (c) 37 (d) 12 
(5]If - X»3 > then -eee 

(a)X>-3 (b) X»3 (c) X«-3 (d) X «3 


Complete : 
| 1| The probability of the certain event is +--+ 
(2) If 0.0009 29 x 10% » then X = eee 
(3) (10)? — (6)? 24 4 eee 
(4) 4 x 23 — 20 iess 
1) aa 0 ee 


2 
[a] Simplify to the simplest form : ( =} ) 2 - (3) 


242 
[b] If x- =} ^ y-i » find the numerical value of : ( 5 ) 
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Find in Q the S.S. of : 
(1)3X412X42 (2)2X—-5«6 


4. 77 
E [a] Simplify : = »a#%0 


[b] A card is selected at random from ten cards numbered from 1 to 10 
Find the probability that the selected card shows : 


(1) An odd number greater than 3 
[2] A prime number less than 8 


6 | El-Kalyoubia Governorate W Math Supervision 


Answer the following questions : 


Él] Choose the correct answer : 
(1) If 0.00052 = 5.2 x 10™ , then m = «+--+. 


(a) 5 (b) 4 (c) - 4 (d) - 5 
B2 a2. 

(a) 26 (b) 2? (c) 2^ (d) 1 
(3]If X -- 3 2 8 then 3 X2 oe 

(a) 20 (b) 15 (c) 12 (d) 9 
(4) 941623... 

(a) 25 (b) 22 (c) 4 (d) 2 
B(i) eee 

(a)-2 (b) 4 (92 (d) zl 


Complete each of the following : 
[1] The additive inverse of the number 2is €—— 
(2]fa2-2 » b=—4 sthena® + b = erences 
The probability of the impossible event is --------------- 
WB If -x«3sthenX-— 2:3 


(5]If X is an odd number ; then the next odd number is =- 


0 2 
i tty. ( —3 81 =) 
E [a] Simplify : (= ) x iE x (5 ) 
[b] Find the solution set of the inequality in Q : 2 X +3 <11 
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Algebra and Statistics —————————————————————————————— 
5x5! 

52 
[b] Find the solution set of the equation in Q: 5 X- 4 = 11 


EJ [a] Find in the simplest form : 


[a] Ifa == and b= 4 , find the value of : a? b? 


[b] A fair dice is thrown once and the upper face is observed. 
Find the probability of appearing : 


[1] An even number. [2] An odd number less than 4 


El-Sharkia Governorate A 


Answer the following questions : 


Diarb Negm Educational Zone 
El-Sweedy Official Lang. Schools 


AD Choose the correct answer : 
(1) If X+9=11 ,then the value of 7 X = eee 


(a) 9 (b) 14 (c) 2 (d) 13 

(2)( -2 ) — 
=27. E we. A. 

(a) 4 (b) 7 (c) 27 (d) 
py uoce 

(a) 2° (b) 2* (c) 2? (d) 1 
[S]IE — X» 4 ^ iiem e 

(a) X»-4 (b) X»4 (c) X«-4 (d) X«4 
UN a X? usos 


(a) x^ (b) x? (02x? (d) 2 x^ 


Complete the following : 
|1] The probability of the certain event equals ==- 


2 The number 0.000053 in the scientific notation is ===- 


(3| The multiplicative inverse of, n is HA 


14| A class has 36 pupils » 20 of them are boys. If a pupil is chosen randomly : then the 
probability that the pupil is a girl is ===- 
(81152535558 » (in the same pattern). 


' ; : 
[a] Find the value of the expression in the simplest form : ( X ) x ( uw ) Ka |3 E 
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[b] Find the solution set of each of the following where X € Q: 
(1)3X41»25 (2)5x-827 


5-4, 5! 
E 
[b] The sum of three consecutive integers is 30 » find them. 


4 a Simplify to the simplest form : 


[a] If X 2 3 and y = — 4 , find the value of : | x? + y? 


[b] A box contains 4 white » 5 red and 6 blue balls. A ball is drawn randomly from the box. 
Calculate the probability of getting : 
(4) A blue ball. (2! A white or red ball. 
[3] A green ball. 


T d XL a3 Shebin El-Koum Zone 
d El-Monofia 3 D Math Supervision 


Answer the following questions : 


Choose the correct answer : 


(1| The probability of the certain event is e- 


(a) zero (b) S (c) Ø (d) 1 
E -4c) ma... (c 2 zero) 
(a) 1 (b) - 1 (c) 4 (d) - 4 
(3| Four fifths the number 40 is e 
(a) 32 (b) 40 (c) 50 (d) 80 
[4] Half the number 28 = ............... 
(a) 22 (b) 24 (c) 2° (d) 2” 
[5| The multiplicative inverse of the number (3)? is e- 
(a) 9 (b)- 9 () d (d)-4 
Complete : 
2 55 511 »20 p sissa (in the same pattern). 
2) A fair die is rolled once » then the probability of appearing the number 4 on the upper 
Biden 
3j a _ 4 ) T i 7 
4) If (XY) = 144 cm? and Z is the midpoint of XY ; then the length of XZ = =- cm. 


(5]If 3 X28 sthen3 X- 1z —— 
55 


Algebra and Statistics ——————————————————————————————————— 


[a] Find the solution set in Q : 
(13x42-8 [23-2X37 


[b] The sum of two consecutive even numbers is 42 » find the two numbers. 


TPE) 
[a] Find in the simplest form the value of : trt 


— EY us fedus d 
[b] Find in the simplest form the value of : 5 x ,/6 1*5 


[a] (4) Put : 0.000023 in the standard form. 
(2) Find the result of : 2 + 6 x 2? + 8 — 3 (Show steps) 


[b] A card is drawn randomly from 20 cards numbered from 1 to 20 » write the sample 
space » then find : 


(4) The probability of getting a number divisible by 3 
(2) The probability of getting a perfect square number. 


1 l5 4 Central Mathematics Supervision 
9 | El-Gharbia Governorate v jaj Official Language Schools 


Answer the following questions : 


ED Choose the correct answer from those given : 
(1]If - X »4 » then «+--+ 


(a) X»-4 (b) X»4 (c) X «-4 (d) X «4 
(87 (69 —5x 6) z « 

(a) 14 (b) 42 (c) 24 (d) 41 
(3] 10 96 of 24 L accumu LE 

(a) 4 (b) 4 (c) 1 (d) 25 
(aW 144 AA 21245 

(a) 40 (b) 25 (c) 16 (d) 145 

6a? x4 
OPETE Zoererereses where a X #0 

2 5.7 FX ah 
(a)3 aX (b)3a X LLLA ax 


Complete each of the following : 
(1)(x- 5f 21 P if Xs 


3L - (25) " 
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[3| The standard form of the number 0.7 x 0.005 = e.. 
(4]15253 SS SN. koerren €—— (in the same pattern). 


[5] The probability that the student is absent at a day in a school is 0.15 » if the number of 
students in this school is 600 » then the number of the present students that day is eee 


"E ESO i i "R4 
EB [aj if x=-> byes ind in the simplest form : ( > ) 


[b] Find in the simplest form : ( =L y + (d _ ( 3)" 


AP 
[a] Simplify to the simplest form : - » then find the value when X=- 2 
x 


[b] The length of a rectangle is twice its width. If the length decreases by 5 cm. and the 
width increases by 6 cm. » then the rectangle becomes a square. 
Find the area of the rectangle. 


[a] Find in Q the S.S. of : 15+2 X< 1 


[b] The set {2 »3 »5} is used in writing a 2-digit number. 
Find the probability of each of the following events : 
[1] The tens digit is odd. (2) The units digit is even. 


10 El-Dakahlia Governorate (43 £4: Maths Supervision 


Answer the following questions : 


Choose the correct answer from those given : 


(1) 0.000053 = ............... (in the standard form) 

(a) 53 x 1075 (b) 5.3 x 10? (c) 0.53 x 1075 (d) 5.3 x 1075 
Bx-5*as1 De e 

(a) 1 (b) 5 (c) - 5 (d) - 1 
(3)1f 3 X 2 —36 » then X? = .............. 

(a) - 12 (b) 144 (c) - 24 (d) 24 
m3i^ecs^a3* acce 

(a) 3? * (b) 9* jar (d)3* 
[5] The probability of the certain event is <- 

(a) zero (b) 1 (©) + (d)-1 
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Complete each of the following : 


E 


15459516 5 (in the same pattern) 


[a] Find the value of : 
a = @)(-3) *A si (3) 
[b] Two natural numbers » one of them is twice the other » and their sum is 108 
Find the two numbers (Show steps) 


E] [a] Find in Q the solution set of : 3 X - 27 11 


[b] Ifx=4 , y=% » find the value of : (X yy? 


©} [a] Find in Q the solution set of the inequality : 7 +2 X< 17 


[b] A ball is chosen randomly from a bag containing 3 red balls » 5 blue balls and 2 black balls 
Find the probability of : 


[1] Getting a red ball. |? | Getting a blue or black ball. 


(A 


(A 
11 Ismailia Governorate € 


Answer the following questions : 


Directorate of Education 
Math’s Supervision 


Choose the correct answer : 


a4Jl£X-2T? 5 y=P sthen Xy = eree 

(a)4 (b)7 (c) 1 (d) zero 
2) Half the number 470 is eee 

(a) 419 (b) 410 (c) 220 (d) 239 
le da ener at X#0 

(a) x7? (b) x? ()x* (d) x 5 
[4 Ifx-'= 2 sihen Senece 

(a) 1 (b) -2 (c) 3 (d) -4 
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|5| If we tossed a coin once ; then the probability of appearance of a head is = 
(a) 50 % (b) 25 % (c) 5 96 (d) 5 


Complete : 
1] The probability of the certain event is -+ 
[2]IfÍ X4 328 »then3 X= PTT TT IS DE Y 
(3) If 0.00074 =74~x 10" » then nm = --........... 
re 7 i ON 
Sk z > then , 


_5| If the degree of the algebraic term 5 X™ y? is fifth » then m = s 


0 
[a] Simplify : (=3 ) x=2 x m 


[b] Find the S.S. in N: 
(1]3X4228 (2]2 X--327 


am 
EJ [a] Simplify : X a where X #0 


[bj If X= = > y= 4 » find the numerical value of : X? y? 


[a] Calculate the value of : 2 x 4—4 = 2? 


[b] In the experiment of tossing a fair die once » then find the probability of : 
[1| Appearance of an even number on the upper face. 


_2| Appearance of an odd number less than 4 


IH Kafr 


Answer the following questions : 


th 
NT 


mx L é 
(emi Central Math Supervision 


V 


El-Sheikh Governorate 


Complete : 
[1] The probability of the impossible event equals -+--+ 
[2] If 0.0000056 = 5.6 x 10* , then X = ~ 


(3]2--4x643-.. REUS 
(iY 25 = 0 ee Fm mes 
(8)1£2X—325 ,then 1 X2... 


2 
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Choose the correct answer : 


(1| Third the number 9 aai 
(a) 1° (b) 1? (c) 3° (a) 3* 

(2]If-X «5 9 then X oeeeeeee 
(a)>5 (b) <5 (c)>-5 (d)<-5 

(3]A fair die is thrown once » the probability of appearance of number Sis 
(a)5 (b 5 Os CE 

(4| The age of Omar now is X years » then his age 5 years ago is «+. years. 
(a)5 X (b) X45 (c) X-5 (d)5-X 


(5| The degree of the algebraic term X a 
(a) first. (b) second. (c) third. (d) fourth. 


[a] Find the S.S. of the equation : 4 X + 5 = 17 (where X € Q) 
[b] Find the S.S. of the inequality : 3 X — 1 2 — 7 (where X EQ) 


[c] If the length of a rectangle exceeds its width by 3 cm. and its perimeter is 26 cm. 


Calculate its area. 


Find each of the following (With steps) : 
2 0 -3 4 2 
-1 $1 (3 S "x5 x5 
esi) x Aes * Gr) 0—3 


04 -2x3-3 
[a] lf x= 4 s y= i » then find : X? y 
[b] A box contains 10 balls numbered from 1 to 10 » ifa ball is drawn randomly 
» then find : 


(1| The probability of getting a number divisible by 7 
(2| The probability of getting an even number. 
(3] The probability of getting an odd number less than 7 
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INI Directorate of Official Language School 
Education Administration 


43 Beni Suef Governorate 


Answer the following questions : 


Choose the correct answer : 


(1| The multiplicative inverse of the number 5^! is =- 


l 1 
(a)-5 (b) —$ (c) z (d)5 
(2]If -3X»6 s then oes 
(3) X«2 (b) X»2 (0X«-2 (d) X»-2 


[3| The number which is in the standard form from the following is eee 
(a) 11 x 108 (b) 9.7 x 107? (c) 10.2 x 107? (d) 0.87 x 108 


[4] A class has 25 boys and 20 girls. A pupil of them is selected randomly » then the 
probability that the pupil is a girl equals --------------- 


OE. (b) 4; (0$ (4 2 


[5] The probability of the certain event equals «+--+ 


L ES 
(a) zero (b) 3 (c) 7 (d) 1 
Complete each of the following : 
-4 VP aes 
9(7) =- 
1D liy" 
(22 1-(3) 
The standard form of the number 750 x 107? = ............... 
88-5 |413|2 EN (in the simplest form) 
0I 151525355,8; FEWER dj eee eevk erasa ae (in the same pattern) 


3 
[a] If X = I and y = =3 » find in the simplest form the numerical value of : ( E. ) 


y 
-2 
[b] Find the value of : > 2 in the simplest form. 


2 
[a] |^ | Simplify to the simplest form :, I = ) 


[2] Find the value of : 7 (62 — 5 x 6) 


[b] Find in Q the solution set of the equation : 2 (X + 5) = 12 
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[a] Find in Q the solution set of the inequality : 6 X — 9 » — 15 


[b] A fair die is rolled once and the number of dots on the upper face is observed. 
Write down the sample space » then find the probability of each of the following events : 


(1 | Getting a number greater than 6 
[2] Getting an even number. 


m Jouhina Administration 
Souhag Governorate > [c Jouhina Governmental Language School 


os 


Answer the following questions : 


ET Choose the correct answer : 
[1] If- X>4 then eere 
(3) X«4 (b) X»4 (c) X«-4 (d) X»-4 


(2) Which of the following may be the probability of an event ? 


(a) - 0.35 (b) 87 96 (c) 1.05 (d) 130 96 
[3] The multiplicative inverse of 4 109 is e 
10 6 10 6 
(a) t^g (b) + 10 (c) 6 (d) 10 
(4) The probability of the certain event is «7 
res A. 
(a) zero (b) 1 (c) 2 (d) : 
[5] 310 4. 310 4. 310 —. ............ 
(a) 330 (b) 3! (c) 910 (d) 9!! 
Complete : 
1]17-2 X23 9 then Xs eee 
2] If 3 a=V4b »then == —€— 
(3) 192 93 95 98 5 (in the same pattern) 


[4]4100 — 36 = 10 — eree 


The standard form of the number 0.7 x 0.005 = -- 


Ll 


[a] Find the S.S. of the equation in Q: 2 X - 1-9 


zd oa 
[b] Find the value of : AX 
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E] [a] Find in Q the S.S. of the inequality : 3 X - 6» 3 
2 0 
i ify : ( —3 64 2 
[b] Simplify : (3 ) «Je x(2) 


"-——— i i DOO" 
Ø [al If x= a a » find in the simplest form : ( xi) 


[b] A regular die is thrown once and the number on the upper face is observed. 
Find the probability of each of the following : 


(1 | Getting a prime even number. 


(2) Getting an odd number less than 4 


IE Aswan Governorate A 


Answer the following questions : 


Kom Ombo Educational Directorate 
Al Qahmury Language School 


Choose the correct answer : 


[1] 5 aO & ess ;az0 

(a) 1 (b) 5 (c) 0 (d) 5a 
(2| Which of the following may be the probability of an event ? 

(a) 1.5 (b) -0.4 (c) 75 96 (d) 120 96 
0 25 3629 as eese 

(a) 2? (b) 28 (c) 2 (d) 25 
(45 x4x3x2x1x02z. 

(a) 0 (b) 50 (c) 60 (d) 15 
03 x216 t8 Sres 

(a) 2 (b) 4 (c) 8 (d) 10 


Complete the following : 
[1] As throwing a fair die once » then the probability of getting a number greater than 5 


(2)Ifm*°=3 » b=2 thenm?Pz ............. 

[3] The S.S. of the equation: X + 5 = 5 in N is eee- 
(4) If 0.00037 = 3.7 x 10" , then n = «+--+ 
W5a+2 bt a becera 
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[a] Find in Q the S.S. of the equation : 3 (2 X —5) - 9 


[b] Simplify : (3 ) 2 7 (2)"" 


[a] Find the solution set of the inequality : 8 X - 3» 19 X€Q 


2.547 
[b] Find the value of the expression : = = 2 
x 


[a] Ifa = i è b==2 
» find the numerical value of : a? p? 


[b] A box contains 5 white » 4 black and 7 red balls. A ball is drawn randomly from the box. 
Calculate the probabilities of the following events : 
(1| The ball is red. 
(2| The ball is not white. 
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Accumulative tests — 47 Geometry and Measurement 


Accumulative test EY on lesson 1 - unit 3 


EJ [a] Choose the correct answer from those given : 


(1) The sum of the measures of the accumulative angles at a point is equal to ............... 


(a) 90° (b) 180? (c) 270° (d) 360° 

2) If two straight lines intersect 5 then each two vertically opposite angles are... 
(a) supplementary (b) complementary 
(c) corresponding (d) equal in measure 


[b] In the opposite figure : 
m (Z AMB) = 130° » m (Z BMC) = 100° 
:m(Z AMD) = 90° 
Find : m (Z CMD) 


E In the opposite figure : 
AB CD ={M} 
» MD bisects Z AME 
m (Z CMB) = 50° 
Find by proof : m (4 EMB) 


In the opposite figure : 
AB // CD » m (Z A) =50° 
m (Z ACE) = 90° 
m(Z E) = 40? 

Proof that : CD // EF 


EJ In the opposite figure : 
AEN BD={C} ,BC=CE 
»m(Z B)=m(ZE) - 
Proof that : AB - DE É B 


Geometry and Measurement 


Accumulative test T3 till lesson 2 — unit 3 


Choose the correct answer from those given : 
(1| The measure of an interior angle of a regular octagon equals ............... 
(a) 120? (b) 108° (c) 135° (d) 140* 


(2. The polygon in which the sum of measures of its exterior angles equals the sum of 


measure of its interior angles is called ............... 


(a) trianlge. (b) quadrilateral. (c) pentagon. (d) hexagon. 

(3) The sum of measures of the exterior angles of any convex polygon equals ............... 
(a) 720? (b) 360* (c) 180? (d) 270° 

(4| The concave polygon should have at least ............... angle. 
(a) an acute (b) a right (c) an obtuse (d) a reflex 


Complete each of the following : 
1| The number of diagonals of a hexagon equals .-.......--- 
2 The measure of the interior angle of the regular pentagon = =- d 


(3) If the measure of an exterior angle of a regular polygon is 45° » then the number of its 


sides 1S «ose 


4| The sum of measures of the interior angles of the hexagon equals -.-.-.-.-.-.-- 


In the opposite figure : 
m (Z CFE) = m (Z EFB) 
»m (Z AFD) = 120° 
: ABA CD = {F} 
Find : m (Z CFE) 


Él In the opposite figure : 
BD N AF = {C} , AB// DE 
m(Z A) 2 40° »m(Z B) = 90? 
»m (Z F) = 130° 
Find by proof : m (Z E) 
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Accumulative Tests 2 


Accumulative test ES till lesson 3 — unit 3 


4| Choose the correct answer from those given : 
[1] In a parallelogram » every two opposite angles are ............... 
(a) equal in measure. (b) complementary angles. 
(c) supplementary angles. (d) vertically opposite angles. 


(8) The sum of measures of the interior angles of a polygon of n sides CORALS 1; usb 


(a) n x 180° (b(n-2)x180 (c) EPE (gy (0-2) x 180" 

(3) ABCD is a parallelogram in which m (Z A) = i m (Z B) 
» then m (Z B) .............. 
(a) 30° (b) 60° (c) 90° (d) 120? 

(4| ABCD is a parallelogram in which m (Z B) 22 m (Z C) »then m (Z D) = -s 
(a) 30* (b) 60° (c) 90? (d) 120° 

Complete each of the following : 
(4) ABCD is a parallelogram in which m (Z A) = 100? »then m (4 B) +m (4 D) = -+--+ , 


(8| The angle whose measure is 70° is vertically opposite an angle of measure .-............. 
[3] The measure of the interior angle of a regular hexagen equals -e 


(4) If ABCD is a parallelogram in which AB = 5 cm. » BC = 3 cm. » then its perimeter 
equals — cm. 


In the opposite figure : 
DA // CB , E ECB ,m (4 EBA) = m (2 ABD) 
»>m(Z BDC) =m (4 C) = 70? 

Proof that : The figure ABCD is a parallelogram 


In the opposite figure : 
F EBC , ED // BC »m(Z DCF) = 115? , m (Z A) = 130° 
m (Z B) = 90° 
Find by proof : m (Z E) 
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Geometry and Measurement 


Accumulative test ES til! lesson 4 — unit 3 


Choose the correct answer from those given : 

[4] The parallelogram whose two diagonals are perpendicular is called ............... 
(a) square (b) rectangle 
(c) rhombus (d) otherwise 


(2) If the measure of an interior angle of a regular polygon is 144° » then the number of its 


sides is ............... 
(a) 4 sides. (b) 6 sides. (c) 8 sides. (d) 10 sides. 
3) The polygon in which the number of sides = the number of diagonals is called ............... 
(a) triangle. (b) quadrilateral. (c) pentagon. (d) hexagon. 
(4) The square is «----+-+-+-+++- one of its angles is right. 
(a) rectangle. (b) parallelogram. (c) rhombus. (d) trapezium. 


Complete each of the following : 
1 The rectangle is a parallelogram in which the two diagonals are --------------- 
2| The perimeter of a rhombus is 24 cm. : then its side length is ++- cm. 


(3| The quadrilateral in which only two opposite sides are parallel and are not equal in 
length is e 


4) ABCD is a parallelogram in which m (Z A) = 60° , then m (4 B) = s- 2 


In the opposite figure : 
ABCD is a rhombus in which 
m (4 ABD) = 65° 
Find : m (Z A) 


EJ In the opposite figure : 
ABCD ; EBCF are two parallelograms 
m(Z F) = 50° »m(Z ADC) = 115° 
Calculate : m (Z ABE) 
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Accumulative Tests ? 


Accumulative test EY till lesson 5 — unit 3 


ü Choose the correct answer from those given : 
[1] The least number of acute angles in any triangle equals ............... 


(a) zero (b) 1 (c) 2 (d) 3 
2) ABC is a triangle in which m (4 B) = m (Z C) = 45° 5 then m (Z A) = -+-+ 


(a) 45? (b) 180° (c) 90° (d) 135? 

,8 It is possible to draw a triangle each of its interior angles is of measure ............... 
(a) 50? (b) 60° (c) 70° (d) 180? 

[4] ABC is a triangle in which m (Z A) = 3X? » m (Z C) 2 AX? ,m(Z B) 2 7X? 
Dn 4 D 3 usc angle 
(a) an acute. (b) an obtuse. (c) a right. (d) a reflex. 


Complete each of the following : 


|1, The sum of measures of any two consecutive angles in the parallelogram equals 


[2] The measure of the interior angle of the regular pentagon = --........... x 


[3] The measure of the exterior angle of the equilateral triangle equals 


(4| The rectangle is .............. with a right angle. 


In the — figure : 
EF // CD » m (4 E) = 55° 
9m (Z C) 2 35? 
Find each of : m (4 BAC) » m (Z ABD) 


EJ In the opposite figure : 
ABCD is a quadrilateral 5m (Z A) = 120° 
əm (Z B) = 80° 


>» A CEF is an equilateral triangle. 
Find by proof : m (Z D) 


Geometry and Measurement 


Accumulative test EN til! lesson 6 — unit 3 


EI Choose the correct answer from those given : 


(1| The measure of an interior angle of a regular polygon = 108° ; then the number of its 


&ides is uus sides. 
(a) 4 (b) 5 (c) 6 (d) 7 
(8 | If ABCD is a square »then m (4 CAB) = «+--+ 
(a) 30° (b) 45° (c) 60° (d) 90° 
3) A ABC is an equilateral triangle whose perimeter = 12 cm. » if X » Y and Z are 
the midpoints of its sides » then the perimeter of A XYZ = ............... cm. 
(a) 12 (b) 6 (c) 4 (d) 3 


(4) The ratio between the length of the line segment joining the midpoints of two sides of 
a triangle and the length of the third side equals ~- 


(3)1:2 (b) 2:1 (01:3 (d) 2:3 


Complete each of the following : 


[T The line segment joining the midpoints of two sides of a triangle is ----.---------. 
to the third side. 


(8| XYZ is a triangle in which : D and E are the midpoints of XY.YZ respectively 
»DEz6cm.»then XZ = erre cm. 


(3) If ABCD is a parallelogram in which m (Z A) = 60° , then m(Z C) = s- > 


(4) The ray drawn from the midpoint of a side of a triangle parallel to another 
side -ee the third side. 


t — igure : — 

E m th fi : " 
AD = DB ;AE - EC , AX =4cm. » AX // BC , DE N XC = Ur. 
[4] Proof that : Y is the midpoint of XC 


(5l Find : The length of EY c B 


EJ In the opposite figure : A 
ABC is a triangle in which : AB = AC = BC 
, BD bisects Z ABC » CD bisects Z ACB 
Find by proof : m (Z BDC) 
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Accumulative Tests 9 


Accumulative test till lesson 7 — unit 3 


a Choose the correct answer from those given : 


(4) If the lengths of the two sides of a right-angled triangle are 6 cm. » 8 cm. »then the 


length of its hypotenuse = ------------.. cm. 
(a) 10 (b) 14 (c)2 (d) 48 
(2) A ZYX is a right-angled triangle at Y in which YX = 12 cm. » ZX = 13 cm. 
A Gee cm. 
(a) 3 (b) 4 (c) 5 (d) 6 
(3) A ABC in which X , Y are midpoints of AB , AC and BC = 14 cm. then XY = -++--++ 
(a) 7 cm. (b) 4 cm. (c) 6 cm. (d) 14 cm. 


(4| The two diagonals are perpendicular and equal in length in ............... 


(a) square. (b) rectangle. (c) parallelogram. (d) rhombus. 


Complete each of the following : 
Œ If ABC is a right-angled triangle at B » then (AB)? + (BC)? = .............. 
(8 In a right-angled triangle the area of the square on the hypotenuse equals the sum of 


(4) ABCD is a parallelogram in which m (Z A) + m (Z C) = 120? , then m (4 B)s ............... i 


Ei In the opposite figure : A 
CD = 13 cm. 
:ADz 11 cm. 
:BCz 12cm. 
m (Z B) 2 90* 
Find : The length of each of BD » AC 


wJ] 


ü In the opposite figure : 
ABC is a triangle in which M is the midpoint of AC 
» D is the midpoint of BC 
» ME N AB = (E) »m(Z MDC) = 54° , m (Z AEM) = 54° 
Proof that : BEMD is a parallelogram 


Geometry and Measurement 


Accumulative test 8 till lesson 8 — unit 3 


Choose the correct answer from those given : 
[1] The image of the point (4 » 3) by the transformation (X » y) —» (- X sy - 1) 


(a) (4 52) (b) (- 4 »2) (c) (- 4 »— 4) (d) (- 4 »—2) 
2 The image of the point (4 » 6) by the transformation (X » y) ——» (- X »y - 7) 


(a) C 4 »- 1) (b) (4 » 6) (c) (4 » - 6) (d) (- 4 » 1) 
(3| The length of the line segment joining the midpoints of two sides of a triangle 
equals ............... the length of the third side. 
l $ A A. 
E (a) = (b) 7 (c) 4 (d) 7 
_4 If the two diagonals in a rectangle are perpendicular ; then it will be ............... 


(a) rhombus. (b) trapezium. (c) square. (d) rectangle. 


Complete each of the following : 
[1] If the measures of two angles in a triangle are 30° and 40° ; then the triangle 


BE E -angled. 

|? | If two straight lines intersect » then the measures of each two vertically opposite 
angles s.s: 

_3 If the measure of an interior angle of a regular polygon is 135? , then the number of its 
sides is -+ sides 


4) If ABCD is a rhombus in which m (Z ABD) = 35° then m (4 BAC) = -+++ j 


Write the image of each of the following two points by transformation 
(X 5 y) ——» (X +3 y- 2) where: 
1 (-3 55) .8 (4 54) 


EJ [a] In the opposite figure : 
ABCD is a rectangle 
AX = YC 
Proof that : XBYD is a parallelogram. C Y 
[b] In the opposite figure : 
m (Z B) =m (4 ACD) = 90° 
»>AB = 12 cm. » BC = 9 cm. AD = 25 cm. 


Find : The length of DE C 9cm. B 
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Accumulative Tests 


Accumulative test 9 till lesson 9 — unit 3 


ER Choose the correct answer from those given : 


1. The image of the point (— 2 » 3) by reflection in the y-axis is ............... 


(a) (- 2 »3) (b) (-2 »-3) (c) (2 5-3) (d) (2 »3) 

2 ABCD is a parallelogram in which m (Z A) 22m (4 B) s then m (4 C) = ............ 
(a) 60° (b) 120° (c) 180° (d) 90° 

[3] ABC is a triangle in which m (Z A) 2 m (Z C)—m(ZB) , then m (Z C) = .............. 
(a) 45? (b) 60° (c) 90° (d) 180° 

4 |If the point (1 » k) is the image of the point (m »— 2) by reflection in y-axis 
s then k- oranes 
(a) 1 (b) -1 (c) 3 (d) - 3 


Complete each of the following : 


1 ABC is a right-angled triangle at B in which AB = 9 cm. » AC = 15 cm. 
> then BC —REYTTTIIILITTITI, cm. 


.? If the image of the point (8 » m — 4) by reflection in X-axis is itself 5 then m 5... 
_3) The image of the point (3 » 4) by reflection in X-axis is ~- 


14] The number of axes of symmetry of the rectangle is <- 


[a] Draw A ABC which is a right-angled triangle at B » AB = 4 cm. s BC 23cm. 
» then draw its image by reflection at AB 


[b] On the square lattice » draw A ABC where A (1 50) 5B (052) C (-3 51) 
» then draw its image by reflection in X-axis 


EJ In the opposite figure : 
L M >N are the midpoints of XY: YZ: kz respectively 
s YZ = 12cm. » XY = 10cm. 


Find with proof : Mall aoe 


The perimeter of the figure LYMN and what is the name of this figure ? 


EI 


Geometry and Measurement 


Accumulative test 10. till lesson 10 - unit 3 


1] Choose the correct answer from those given : 


(1; The image of the triangle by reflection in the origin point is 


(a) triangle. (b) square. (c) point. (d) straight line. 

(8| If ABC is a triangle in which m (4 A) 24 X° »m(Z B) 22X? sm(ZC)=3 X° 
sthen Z A 1S oes angle. 
(a) an acute (b) a right (c) an obtuse (d) a reflex 

(3) The point (2 »— 3) is the image of the point -+--+ by reflection in the origin point. 
(a) (-2 »—3) (b) (- 2 » 3) (c) (2 »3) (d) (3 »2) 

(4 If the image of the point (a » b) by reflection in the origin point is the point (X » y) 
and a » b »then X ............. y 
(a)> (b)= (c)= (d) « 


Complete each of the following : 
|1| The image of the point (3 »— 2) by reflection in y-axis is =- 
(8| The image of the point (3 » — 4) by reflection in the origin point is --------------. 


(3) The square is a rhombus with two diagonals --....-.-.- 


(4| The polygon that contains a reflex angle is called --.-.--.------. 


On a square lattice draw the triangle ABC where : A (- 2 »4) » B (5 50) »C (3 »- 3) 
» then draw : 


|1 | The image of A ABC by reflection in X-axis. 
(2) The image of A ABC by reflection in origin point. 


ü In the opposite figure : 


AB // DC »m (Z ABD) = 90° 8 
D B 
: AB Z9cm. » ADz 15 cm. » CD = 5 cm. 
— Les Z ; 
Find : The length of each of BD and BC "em E 
A 
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Accumulative Tests P 


Accumulative test 11 till lesson 11 - unit 3 


EB Choose the correct answer from those given : 
[T] The image of the point (5 » 3) by translation (X » y) ——> (X +2 sy + 1) is ............. 
(a) (3 »2) (b) (7 »4) (c) (7 »2) (d) (5 » 3) 
(2) The image of the point (3 » 4) by translation of magnitude of four units in the negative 
direction of the y-axis is ............... 


(a) (3 $8) (b) (- 3 +0) (c) (0 +4) (d) (3 0) 
(8) If A (3 »— 3) is the image of the point A by translation (X » y) —» (X — 1 »y — 4) 
s then the point A is se- 
(a) (2 »-7) (b) (4 » D) (c) (- 4 »- 1) (d) (2 5 1) 
(4| The image of E (2 »— 1) is E (5 » 2) by translation ------...----- 
(a) (3 » 3) (b) (7 » 1) (c) (- 3 »-3) (d) (5 »2) 


Complete each of the following : 
[1] The measure of an interior angle of a regular polygon = 120° ; then the number of its 
sides is --............. 
(8| The image of the point (2 » — 3) by translation (2 »— 1) is e- 
(8| The image of the point (0 » — 4) by reflection in y-axis is =- 


(4| XYZ is a right-angled triangle at Y in which XZ = 25 cm. » YZ = 24 cm. 
o then XY = oen 


[a] In the opposite figure : 
ABCD is a square » X » Y Z » L are midpoints of its sides. 
Find : [T The image of A AXM by reflection in XZ 
(2) The image of A AXM by translation AM 
in the direction of AM 


[b] On lattice » draw A ABC where: A(1»1) s» B(3 54) 
» C (5 52) » then draw its image : 


(4) By reflection in the origin point. (8) By translation (X — 4 » y + 3) 
ü In the opposite figure : 
X «Y »Z are the midpoints of AB » BC , AC p. 


Z 
respectively where XY = 4 cm. » YZ = 2cm. » XZ 2 3cm. pps 
C Y 


Find by proof : The perimeter of the triangle ABC B 
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Geometry and Measurement 


Accumulative test 12 till lesson 12 - unit 3 


Choose the correct answer from those given : 


(1) In the opposite figure : 


A ABC is the image of A ABC by rotation 
about A with an angle of measure ----.---------- ZANIAN 
(a) — 110° (b) 80° 
(c) 110° (d) 140° 

[2] ABC is a triangle in which m (Z A) = m (Z B) + m (Z C) and m (Z B) = 35? 
9 then m (Z C)z ............... 
(a) 90° (b) 35? (c) 55? (d) 125° 

'3| The image of the point (— 3 » 4) by translation of 3 units in the positive direction 
OF KHONG IS iusso 
(a) (0 $4) (b) (-3 $4) (c) (3 34) (d) (-3 1) 

4) The image of the point (— 1 »3) is (3 » 1) by rotation about the origin point with 
an angle of measure .......-...-.- 


(a) 90? (b) - 90° (c) 180? (d) 360° 


Complete each of the following : 
[1] ABCD is a parallelogram in which m (Z A) + m (Z C) = 140° 
s then m (Z D) = o o 
2|The image of the point (— 2 » 3) by rotation about the origin point with an angle of 
measure 90? ig -s-e 
3| The image of the point (— 1 » 4) by rotation about the origin point with an angle of 


measure 180? is ............... 


o 


4 | The identity rotation is a rotation with an angle of measure = .-...........- 


On a square lattice draw A ABC where A (1 » 1) » B (3 34) » C (5 »2) » then draw: 
1) The image of A ABC by reflection in the origin point. 


_2| The image of A ABC by rotation about the origin point with an angle of measure 90° 
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Accumulative Tests 2 


Él [a] In the opposite figure : 
m (Z F) 2 m (Z E) 2 90? 
m(Z D) = 130? »m(Z B) = 70? 
Find by proof : m (Z A) 
[b] In the opposite figure : 
ABCD is a square of side 
length 6 cm. » O is the point 


of intersection of its diagonals » L » N » M and E 
are the midpoints of AB , BC , CD and DA respectively. 


—— 


Find : 1) The image of A AOL by translation of 3 cm. in the direction of A 
(8| The image of A AOL by reflection in EN 
(8| The image of A AOL by rotation about O with an angle of measure — 90° 


October contents 


November contents 


March tests | @ on Geometry and Measurement 


Total mark -. 
Test 1] 
1 
Answer the following questions : (3 Marks) 
4 | Choose the correct answer from the given ones : 
[1] The number of diagonals of the pentagon is =- 
(a) 5 (b) 9 (c) 15 (d) 2 
(2] If ABCD is a parallelogram » m (Z B) + m (Z C) = eere 
(a) 70° (b) 180° (c) 90° (d) 360? 
(3) The parallelogram in which the two diagonals are equal in length is +- 
(a) a trapezium. (b) a rhombus. (c) a rectangle. (d) a square. 
Complete : (3 Marks) 
[1] The sum of measures of the interior angles of the quadrilateral equals --...----..- 


(2) The measure of the exterior angle of the equilateral triangle at any one of its vertices 
equals er 


|3 In the opposite figure : 
If ABN CD = {M} 


In the opposite figure : 


BC // DE // XY 
E. E. Dod 
m(Z D) = 144? ud T^ 
m (Z X) = 136° 
Find with proof : m (Z BAC) C B 


EJ In the opposite figure : 
AC€CB »m(ZD) = 140° 
»m (Z ABE) = 120° , DC L CB 
Find : m (Z E) 


Geometry and Measurement 


[Tes [2] = 


Answer the following questions : (3 Marks) 


Choose the correct answer from the given ones : 
4 InAXYZ:Ifm(Z X) 2 m(Z Y) - (ZZ) s then Z X is eere 
(a) acute. (b) right. (c) obtuse. (d) straight. 
[2| The rhombus in which its two diagonals are equal in length is called --------------- 
(a) a parallelogram. (b) a square. 
(c) a rectangle. (d) a trapezium. 


|3 | If two straight lines intersect » then each two vertically opposite angles are «+ 


(a) equal in measure. (b) complementary. 
(c) supplementary. (d) adjacent. 
Complete : (3 Marks) 
[1] The sum of measures of the exterior angle of a pentagon equals --------------- j 
(2) If ABCD is a parallelogram » m (Z C) = 70° , then m (4 B) = eee ? 
(3) The number of sides of a regular polygon in which the measure of one of its interior 
angles 108° is AERE SE sides. 
In the opposite figure : (2 Marks) 
AD () BF = {c} 


əm (Z A) = 30° »m(Z B) = 50° 
m (Z F) = 130° » m (Z E) = 70° 
Find with proof : m (Z D) 


EJ In the opposite figure : 
ABCD is a quadrilateral its two diagonals intersect at M 
m (4 AMB) = 110° »m(Z MBA) = 25° 
» MA=MC ;MB=MD 
[1] Prove that : ABCD is a parallelogram 
(2| Find: m (4 ACD) 
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April tests : on Geometry and Measurement 


Answer the following questions : 


EJ Choose the correct answer from the given ones ; 


5 The image of the point (3 » 5) by reflection in the origin point is ------.--.--. 


(a) (—3 55) (b) (5 »-3) (c) (-3 »-5) (d) (3 »— 5) 

2) In A XYZ: M is the midpoint XY ;L is the midpoint of XZ s ML = 7 cm. 
» ten YZ s cm. 
(a) 3.5 (b) 7 (c) 14 (d) 21 

.3 A rectangle of length 20 cm. » and the diagonal length is 25 cm. 
» then its width is =- cm. 
(a) 5 (b) 45 (c) 15 (d) 30 

E Complete : (3 Marks) 


1. The ray drawn from the midpoint of a side in a triangle parallel to another side -+--+ 
2 The image of the point (5 » — 3) by translation of magnitude of 3 units in the negative 
direction of the X-axis is ~-=- 


3. The image of the point (2 » — 1) by reflection in the y-axis is ~- 


E On a square lattice , draw the image of A ABC where : (2 Marks) 
A (1 »2) 3 B (4 +3) >C (- 1 »— 2) by reflection in the X-axis 


EJ In the opposite figure : i | (2 Marks) 
XYZ is a right-angled triangle at Y x 
»XY 25cm. »YZ= 12cm. 5 
Find : The length of XZ Z 12cm. Y 


Geometry and Measurement 


| Test |2) pem | 


Answer the following questions : | (3 Marks) 


E Choose the correct answer from the given ones : 
[T] The number of axes of symmetry of the isosceles triangle is =+- 
(a) 1 (b) 2 (c) 3 (d) 4 
(8| The image of the point (3 » 0) by reflection in the -=== is itself. 
(a) the X-axis (b) the y-axis (c) the origin point (d) the axis of symmetry 
(3) The image of the point (— 3 » 7) by the translation (- 2 » 1) is == ===- 
(a) C 1 58) (b) C 5 »6) (c) (- 1 $6) (d) C- 5 »8) 


Complete : (3 Marks) 
(1) The area of the square drawn on the hypotenuse of the right-angled triangle 


(8| The image of the point (— 2 » — 9) by reflection in the y-axis is ===- 


(8 The length of the line segment drawn between the midpoints of two sides in a triangle 


In the opposite figure : A (2Marks) 


ABC is a triangle in which : 


SS a Y X 
X Y »Zare the midpoints of AB » AC ; BC respectively 
Prove that : The perimeter of A XYZ = i the perimeter of AABC 7 B 
In the cartesian coordinate plane » draw A ABC where : (2 Marks) 


A(—5 53) 5B (—2 > 1) and C (-2 $5) » then draw its image by the translation 
(X sy) —- (X +3 »y—3) 
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Important questions (~ 


on Unit Three Geometry and Measurement 


Multiple choice questions 


EJ The two vertically opposite angles are ............... 


(a) complementary. (b) supplementary. 


(c) adjacent. (d) equal in measure. 


EJ The sum of measures of the accumulative angles at a point equals ............... 
(a) 90? (b) 180° (c) 360° (d) 540° 


The sum of measures of the interior angles of any quadrilateral equals ............... 
(a) 180? (b) 170° (c) 90° (d) 360° | 


EJ In any polygon of n sides (the sum of measures of its interior angles + the sum of 
measures of its exterior angles) equals ............... 


(a) (n — 2) x 180° (b) n x 180? (c) n x 360? (d) (n — 2) x 360° 


©) If ABCD is a square » then m (4 CAD) = +--+ 
(a) 45° (b) 90° (c) 30° (d) 60° 


[3 The two diagonals in the rectangle are ............... 
(a) parallel. (b) perpendicular. 
(c) equal in length. (d) equal in length and perpendicular. 


The rhombus whose two diagonals are equal in length is called ............... 


(a) Square. (b) rectangle. (c) parallelogram. (d) trapezium. 
EJ The rhombus whose perimeter is 60 cm. » its side length equals ............... cm. 


(a) 20 (b) 18 (c) 15 (d) 10 


E The measure of the interior angle of a regular pentagon equals ............... 
(a) 108° (b) 180* (c) 135° (d) 540° 


IT] The measure of the interior angle of a regular hexagon equals ............... 
(a) 108? (b) 120° (c) 136° (d) 144° 


The number of diagonals of pentagon equals ............... 
(a) 3 (b) 5 (c) 7 (d) 9 
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Important Questions ? 


The measure of the exterior angle of a regular polygon is 45° , then the number of its sides 


(a) 3 sides. (b) 6 sides. (c) 8 sides. (d) 9 sides. 


The measure of the interior angle of a regular polygon of 10 sides equals ............... 


(a) 72° (b) 108° (c) 144° (d) 150° 
The perimeter of a square of side length 5 cm. is ............... cm. 
(a) 10 (b) 20 (c) 15 (d) 25 


The parallelogram whose angle is right is called ............... 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 


If two adjacent sides are equal in a parallelogram ; then the figure is ............... 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 


The two diagonals are equal in length and perpendicular in ............... 
(a) rhombus. (b) rectangle. (c) square. (d) parallelogram. 


The two diagonals are equal in length and not perpendicular in ............... 
(a) square. (b) rectangle. (c) rhombus. (d) parallelogram. 


The two diagonals are perpendicular and not equal in length in the -----.--------. 


(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 
The diagonal of the square divides the vertex angle into two angles » the measure of each 

of them is ............... 

(a) 45? (b) 30° (c) 90? (d) 60° 


ABCD is a parallelogram in which m (Z A) = 70? , then m (Z B) = eee. 
(a) 90? (b) 110? (c) 70° (d) 80° 


The sum of measures of the interior angles of a triangle equals the measure 


(a) right. (b) straight. (c) acute. (d) reflex. 
Any triangle has at least two ............... angles. 
(a) acute. (b) right. (c) obtuse. (d) straight. 
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ABC is a triangle in which m (Z A) =m (Z B) +m (4 C) then m (4 A) = ee 
(a) 180* (b) 108? (c) 90° (d) 360° 


In A ABC ;if m (Z B) 23m (4 A) 290? , then m (4 C) = vee 
(a) 45* (b) 60° (c) 90° (d) 180° 


A ABC in which X , Y are midpoints of AB » AC » BC = 14 cm. » then XY = e 


(a) 7 cm. (b) 6 cm. (c) 4 cm. (d) 14 cm. 
^ ABC is right-angled at B » if AB = 20 » AC 225 , then BC = v cm. 
(a) 15 (b) 20 (c) 225 (d) 400 


If ABC is a right-angled triangle at B » then the measure of its exterior angle 


(a) 90° (b) 360* (c) 180° (d) 45* 


The image of the point (2 »— 1) by reflection in X-axis is .............. 
(a) (2 » 1) (b) (1 »2) (c) C2 »- 1) (d) C 1 »2) 


The image of the point (3 » — 2) by reflection in y-axis is ............... 
(a) (2 »3) (b) (- 3 »2) (c) © 3 »-2) (d) G »2) 


The image of the point (3 » 5) by reflection in the origin point is ............... 
(a) (-3 »5) (b) G »-3) (c) C3 5-5) (d) G »- 5) 


The image of the point (— 3 » 0) is itself by reflection in ............... 


(a) X-axis. (b) y-axis. (c) origin point. (d) axis of symmetry. 
If A is the image of point A by reflection in M » MA = 6 cm. 5 then AA = e cm. 
(a) 6 (b) 3 (c) 12 (d) 9 


If the image of the point (a — 3 » 7) by reflection in y-axis is itself » then a = +--+ 
(a) 10 (b) 3 (c) - 3 (d) 7 


The number of axes of symmetry of the parallelogram which has a right angle equals ............... 
(a) zero (b) 1 (c) 2 (d) 3 
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The number of axes of symmetry of the square is ............... 
(a) 1 (b) 2 (c) 3 (d)4 


The number of axes of symmetry of the equilateral triangle is ............... 
(a) zero (b) 1 (c) 2 (d) 3 


The number of axes of symmetry of the isosceles triangle is ............... 
(a) 1 (b) 2 (c) 3 (d)4 


The number of axes of symmetry of the circle equals ............... 
(a) 1 (b) 2 (c) 3 (d) infinite number 


[T] The image of the point A (3 » — 1) by translation (1 52) is ............. 
(a) A (4 » 1) (b) A (2 »-3) (c) A (3 »—2) (d) A (2 53) 


B) The image of the point (3 » 7) by translation (X + 2 »y — 1) is ............. 
(a) (5 56) (b) (-3 $7) (c) (- 3 +1) (d) (- 15-3) 


The image of the point (5 » — 3) by rotation R (O 3 90°) is ............... 


(a) (3 55) (b) (3 »— 5) (c) (5 3) (d) (-3 »>—5) 
The image of the triangle by rotalion about the origin point with an angle of measure 180° 
Bl caza cans 
(a) a triangle. (b) a line segment. (c) a point. (d) straight line. 
FT In the opposite figure : 
^ ABC is the image of A ABC 
by rotation around A with an angle C j 1 
of measure ............... 30 A 30 
(a) — 110° (b) 80° (c) 110° (d) 140° 


The geometric transformation which does not reserve the orientation of the vertices of 


(a) reflection in a straight line. (b) reflection in the origin point. 


(c) translation. (d) rotation. 


[T] The image of the point (2 » 5) by rotation R (O » 2709) is ........ 
(a) (2 55) (b) (5 »2) (c) — 5 52) (d) (5 »-2) 
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Complete questions 


The sum of measures of the exterior angles of a regular polygon of n sides = 7774+» 


The number of sides of a regular polygon in which the measure of one of its interior 


angles 135? is ss sides. 

ABCD is a parallelogram in which m (Z B) 22m (4 A) »thenm(Z A) = errr i 
B The rectangle is a parallelogram with ............... angle. 

If ABCD is a rhombus » then ............. Uren 

The square is ............... with a right angle. 


The rectangle whose two diagonals are perpendicular is called ............... 


B The parallelogram whose two diagonals are perpendicular and not equal in length 


E The quadrilateral in which only two sides are parallel is called a ............... 
q 


The parallelogram whose perimeter is 30 cm. and the length of one of its sides is 7 cm. 
» then the length of its adjacent side equals ............... cm. 


The rectangle whose perimeter is 20 cm. and its width is 4 cm. 
» then its length equals ............... cm. 


ABCD is a rhombus in which m (Z A) + m (Z C) = 120° 5 then m (4 B) = eeeen== ? 


The measure of the extarior angle of the equilateral triangle equals ............... 


The triangle ABC in which m (Z A) + m (Z C) = 110° , then m (4 B) = eee Z 
The line segment joining the midpoints of two sides of a triangle is ............... the third side. 


I The length of the line segment drawn between the midpoints of two sides in a triangle 
equals risan the length of the third side. 


If ABC is a triangle in which m (Z B) = 90° ; then (AC)? messen 


(T3 In the triangle ABC if m (4 B) = 90* 5 (AB? = ~+ 
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If the measure of an angle in a triangle is greater than the sum of measures of the other 
two angles » then the triangle is ............... 


If the triangle LMN is right-angled at M and LM = 6 cm. » MN = 8 cm. 
, then (LN)? EN. riani cm? 


A XYZ is right-angled at Y » if XZ = 25 cm. » YZ = 24 cm. » then XY = ----+------ 


E] In AABC > if m(Z C) =m (4 A) + m(Z B) s then m (4 C) = e o 


The image of the point (3 , 4) by reflection in y-axis is ............... 


The image of the point (2 s 1) by reflection in X-axis is ............... 


The image of the point (— 3 ; 5) by reflection in the origin point is ............... 


The image of the point (2 ; 0) by reflection in the origin point is ............... 


If the image of the point (X ; y) by reflection in the origin point is (a » b) 
» then ytbz.--. 


If the reflection in a straight line transforms the figure to itself 5 then this straight line 
is called ............... 


The number of axes of symmetry of the isosceles trapezium equals ............... 


The image of the point (5 » — 3) by translation of magnitude 3 units in the negative 
direction of X-axis is ............... 


The image of the point (- 1 » 3) by translation (4 5 — 2) is ............ 


The image of a line segment by a translation is another line segment is ............... 


If the image of the point (— 1 » 3) by a translation is the point (1 » 4) » then the image of 
the point (3 » — 2) by the same translation is ............... 


The image of the point (5 » 3) by translation (X » y) — (X +3 5 y c Det 


The image of the point (1 »4) by rotation about the origin point with an angle of measure 90* 
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The image of the point (5 » — 3) by rotation about the origin point with an angle of 


measure 180° is ............... 


The image of the point (0 » 3) by rotation R (O s 90°) is ............... 


The image of the point (2 » — 1) by rotation about the origin point with an angle of 


measure — 180? is ............... 


The image of the point (— 3 » 5) by rotation about the origin point with an angle of 


measure 360? is ............... 


Essay questions 


[43 In the opposite figure : 
If BE bisects Z DBC 
m (4 EBC) = 65° 
Find with proof : m (Z ABD) 


In the opposite figure : 
ED // BC » m (4 BAC) = 100° 
sm (4 C) = 30° 
Find : m (Z E) 


In the opposite figure : 


EF // CD 
m (4 CEF) = 95° 
»m (Z ACE) = 30° 8 | Ais 
m (4 BAC) = 115° 30 
——M C D 

Prove that : AB // EF 

EJ in the opposite figure : — 
AB // CD : 
ım (Z A) = 50°  m(Z ACE) = 90° C 
m(Z E) =40° o 
Prove that : CD // EF B F 
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[5] In the opposite figure : 
AE // BC » m (Z B) = 70° 
m (Z C) 2 150° 
:m(Z D) = 80° 
Find with proof : m (Z E) 


In the opposite figure : 
E EAB »m(Z A) = 80* 


sm (Z D) = 120? » m(Z CBE) = 130° 


Find : m (Z C) 


In the opposite figure : 
Find with giving reason 


The value of X 


In the opposite figure : 
Find : The value of a 


a In the opposite figure : 
E E DA :m(Z EAB) = 120° 
»m(Z C)=60° ,DA // CB 


Prove that : ABCD is a parallelogram 


In the opposite figure : 


If ABCD is a parallelogram in which : 
m(ZA)=50° ,AB-5cm.AD- 7cm. 


Find : Mm (Z B) » m (Z C) 


(2) The perimeter of the parallelogram. 


ü In the opposite figure : 
ABCD is a rhombus in which : 
:m(Z ABD) = 62° 
Find with proof : m (Z A) 
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In the opposite figure : 
ABCD is a parallelogram 
m (Z CBF) = 60° 
»BC =5cm. ,F E AB 
Find with proof : m (Z D) » the length of AD 


In the opposite figure : 
m (Z BAE) = 45? » m (4 AEB) = 70° 
m(Z D) 2 65° ,m(Z C)- 115° 
Prove that : ABCD is a parallelogram. 


a In the opposite figure : 
AB // DC » AC N BD = {M} 
m (Z DAC) = 30° ,m (4 DBC) = 40° 
m (4 AMB) = 70° 
Prove that : ABCD is a parallelogram. 


In the opposite figure : 
ABCD ia a square » E € BC 
where : AC // DE 
Prove that : ACED is a parallelogram. 


{D In the opposite figure : 
m (Z E) = 50? m (Z F) = 60° 
»m(Z B) = 80? m(Z D) = 110° 
Find : m (Z A) 


In the opposite figure : 
AB , DE are perpendicular 
on BD » BD N AF = {C} 
»m(Z A) 2 40? m (Z F) = 130° 
Find with proof : m (Z E) 
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{B In the opposite figure : 
BD // CA » m (4 C) 2 45* 
»m (Z ABD) = 75? 

Find : m (Z ABC) 


In the opposite figure : 
ABCD is a square 
Find in degrees : 
The value of each of X and y 


In the opposite figure : 
ABCDE is a regular pentagon ev E 
» ABM is a regular triangle 
Find : m (Z EAM) by proof. 


In the opposite figure : 
ED // BC » m (4 E) = 120° 
»m (Z B) - 40* 
Find : m (Z BAC) 


E] In the opposite figure : 5 L 5 4 
AB // MN »m (Z ALM) = 70° 
:m (Z BLN) = 50° 


Find : The measure of each of the 


z 
s 


interior angles of ALMN 


In the opposite figure : 
DE // BC 
:m (Z D) = 60* 
»m (Z XCY) = 40° 
Calculate : The measures of the angles of A ABC 
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In the opposite figure : F 
BC // DF // XY 136 7X 144 
m (Z D) = 144° » m (Z X) = 136° 
Find with proof : m (Z BAC) 


XY // BC 
» X is the midpoint of AB g 
AC = 8 cm. | 


In the opposite figure : | 


; XY 23cm. 
Find : The length of each of BC » AY " 


B 
In the opposite figure : È 
ABC is a triangle in which . 
D ; F are the midpoints of AB 5 
» BC respectively /\ 
(T) Prove that : DF // AC a 


(2) If m (Z A) = 48° » find m (4 BDF) 


AQ 


In the opposite figure : 
ABC is a triangle in which : D is the midpoint of AB 
; E is the midpoint of AC »if AB =5cm. ,BC=7cm.»AC=6cm. / 
Find : The perimeter of the triangle ADE C Tem. B 


In the opposite figure : 
AB = 10cm. ; BC = 12 cm. sAC = 8 cm. 
D ,E »F are the midpoints of AB > BC , AC respectively. 
Find : The perimeter of A DEF 


In the opposite figure : 
D ; E > F are the midpoints of 
AB ; BC , AC respectively 
»DE=7 cm. » EF = 6 cm. »DF=5cm. 
Find with proof : The perimeter of A ABC 
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In the opposite figure : 
D is the midpoint of AB , E is the midpoint of AC 
» DF N BC = {X} where DX = XF ; BC = 12 cm. 
Find : The length of XY 


Important Questions 9 


In the opposite figure : 
ABCD is a parallelogram. 
» its diagonals intersect at M 
» AB 2 6 cm. » MX // CB 
Find : The length of AX 


In the opposite figure : 
X is the midpoint of AB » XY // BC 
» Z is the midpoint of AD , CD = 10 cm. 
Find with proof : The length of YZ 


In the opposite figure : 
D is the midpoint of AB 
» E is the midpoint of BC 
» F is the midpoint of AC 
s BC = 10cm. sAC =8 cm. 
Find : The perimeter of the figure DECF 


In the opposite figure : 
AD // BC BC - 2AD 
> E is the midpoint of DB 
» F is the midpoint of CD 
Prove that : AEFD is a parallelogram. 


In the opposite figure : 
D is the midpoint of AB 
E is the midpoint of AC 
»CF= 4 BC.FCBC 
Prove that : DCFE is a parallelogram. 
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In the opposite figure : 
ABCD is a rectangle in which 


AB = 6 cm. sAC = 10cm. 
Find : 1| The length of BC 
(2| The area of the rectangle ABCD 


In the opposite figure : 
ABC is a right-angled triangle at B 
» its area is 24 cm? 5 AB = 6 cm. 


Find its perimeter. 


In the opposite figure : 
AC = 15 cm. » DC =9 cm. » DB = 16 cm. » m (4 CAB) = 90° 
»AD.LCB 
Find with proof : The length of each of AB and AD 


In the opposite figure : A 
m (Z D) 2 90? , AC = 13cm. 
»>CD=S5cm. 
»>BC=4cm. 
Find : The length of each of AD and AB Sem. C 4cm. B 


ff) In the opposite figure : L 
m (Z Y) 2 m (Z L) =90° Sem, 
» XY 2 7 cm. »YZ=24cm. 
>XL= 15cm. 
Find : XZ :LZ 


7cm. 


In the opposite figure : ^ 
AD L BC ; BD - 9 cm. 
» AB = 15 cm. sAC = 13cm. 
Find : The length of each of AD » DC 


Dor 
^ 
eR 


and the area of the triangle ABC 
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Important Questions 2 


In the opposite figure : 
AC f BD = {E} . AE - EC 
» BEZ ED , AB = (X + 5) cm. A 
:CDz(2X-3)cm. 
Using the geometric transformations find the length of CD 


On the square lattice » draw A ABC where A (132) 3B (552) C (35,5) 
» then find its image : 


[1] By reflection in X-axis (2) By reflection in y-axis 


[I] Draw the isosceles triangle ABC in which : 
AB = BC = 4 cm. » m (Z ABC) = 90° , then find its image by reflection in point B 


On the square lattice » plot the points A (1 :4) 5B (1 $1) 5C (5 51) sthen find the image 
of the triangle ABC by reflection in the origin point. 


46) On the square lattice , draw AB where A (4 53) 3B (-1 51) » then draw its image by 
translation : (X » y) ——&e (X +2 »y - 1) 


On the square lattice » draw the triangle ABC where A (1 » 1) B (4 »1) »C (4 54) then 
find its image by translation (2 , 3) 


48] On the square lattice 5 draw the triangle ABC where A (2 > 4) B (4 50) C (0 ,— 1) 
» then find its image by translation of a distance equals AB and in the direction of AB 


On the square lattice » draw A ABC where : A (1 » 1) >B(1 54) 5C (5 51) 5 then draw the 
image of A ABC by rotation R (O »— 90°) 


Draw the triangle ABC ; where : A (5 52) 5B (2 +4) sC (1 + 1) » then find its image by 
rotation about the origin point with an angle of measure 90° 


Draw A OBC in which : O (0 50) B (450) . C (4 » 4) » then find its image by rotation 
about the origin point with an angle of measure 180° 


In the opposite figure : A 
The triangles ADF » DBE and FEC are equilateral triangles 
Find the image of A ADF : E D 
[1] By translation AD in direction of AD 
(2) By reflection in DF 


[3] By rotation R (D ; 60°) 
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Some relations between the angles 


If AB N CD = {M} ; then 


If two straight lines intersect » then A De |m(ZAMC)=m(Z BMD) 

the measures of each two vertically >< "Vertically opposite angles" 
M 

opposite angles are equal. C B :m(Z AMD)zm(Z CMB) 


"Vertically opposite angles" 


The sum of the measures of the m(Z AMD) +m (Z DMC) 
+m (Z CMB) +m(Z BMA) 


= 360° 


accumulative angles at a point 


is equal to 360° 


Parallelism 


If a straight line intersects two parallel straight lines , then 


Each two interior 
angles in the same side 
of the transversal are 
supplementary. 


Each two alternate angles 
are equal in measure. 


Each two corresponding 
angles are equal in 
measure. 


For example : 
m(Z 1)=m(Z 2) 


For example : 
m(Z 1)2m(Z 2) 


(corresponding angles) 


For example : 


m(Z 1)+m(Z 2) = 180° 
(alternate angles) 
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cote ee HTB, 


Remember How to prove the parallelism of two straight lines 


Qmm 


The two straight lines are parallel if a third straight line intersects them (as a 
transversal) and one of the following cases is satisfied : 


[1] Two alternate angles have the same measure. 


or (2) Two corresponding angles have the same measure. 
or [37 Two interior angles in the same side of the transversal are supplementary. 


Congruence of triangles 


First case : 


Second case : 


Two angles and one side (A.S.A.) 
Two triangles are congruent if two angles 
and the side drawn between their vertices 
of one triangle are congruent to the 
corresponding parts of the other triangle. 


Two sides and the included angle (S.A.S.) 


Two triangles are congruent if two sides 
and the inculded angle of one triangle are 
congruent to the corresponding parts of 


the other triangle. 
D 


E C 
Ne / The cases of congruence N 
Pl of two triangles N 


Three sides (S.S.S.) 


Third case : Fourth case : 


Hypotenuse and one side in the 
right-angled triangle (R.H.S.) 

Two right-angled triangles are 
congruent if the hypotenuse and a side 
of one triangle are congruent to the 


Two triangles are congruent if each 
side of one triangle is congruent to the 
corresponding side of the other triangle. 


corresponding parts of the other triangle. 
A 
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The polygon 


First rule Second rule 


The sum of measures The measure of each 


of the interior angles interior angle of the 


regular polygon of n sides 
_ (n-2) x 180° 
EMEN MM 


of a polygon of n sides 


= (n - 2) x 180? 


Rules 


of the convex 


polygon 


Fourth rule 


The number of sides of the 


Third rule 
The sum of measures of 


the exterior angles of any regular polygon in which 


convex polygon = 360° the measure of one of its 


360* 
180° - X 


interior is X? = 


The parallelogram and its properties 


£» Each two opposite sides are 
equal in length. 


© Each two opposite angles are *m(ZA)=m(ZC) 
equal in measure. *m(Z B)2m(Z D) 
*m(Z A) « m(Z B) - 180° 
[3] The sum of measures of each *«m(Z B)-m(Z C)z 180° 
two consecutive angles is 180? *m(Z C) - m(Z D)z 180° 
*m(ZD)«*m(Z A) 2 180* 


[4] The two diagonals bisect each 
other. 
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When does a quadrilateral represent a parallelogram ? 
A quadrilateral represents a parallelogram if one of the following conditions satisfies 


Each two Each two Two opposite Each two The two 
opposite sides opposite sides sides are parallel ^ opposite angles diagonals bisect 
are parallel. are equal in and equal in are js d in each other. 
length. length. 


74729704727 


a rectangle 


a square 


if if if 
One of its angles is Two adjacent sides One of its angles is right and two 
a right angle are equal in length. adjacent sides are equal in length. 
or 
or or 
One of its angles is right and its 
Its two diagonals are Its two diagonals are two diagonals are perpendicular. 
equal in length. perpendicular. or 
Its two diagonals are perpendicular 
and equal in length. 
or 
Two adjacent sides are equal in 
length and its two diagonals are 
equal in length. 


Notice that) 
— nt 


* A square is a rectangle with two adjacent sides equal in length or with two 
perpendicular diagonals. 


* A square is a rhombus with a right angle or with two diagonals equal in length. 


* To prove that the quadrilateral is a rectangle » a rhombus or a square » we must first 
prove that it is a parallelogram. 
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The triangle 


* The sum of the measures of the 
interior angles of a triangle is 


m(ZA)+m(ZB)+m(ZC) 
= 180° 


180° 


* The measure of the exterior angle 
of a triangle is equal to the sum of 
the measures of its non adjacent 

interior angles. 


If D ECB + then Z ABD is an 
exterior angle of A ABC 


:m(Z ABD)2m(Z A) - m(Z C) 


* The ray drawn from the 
midpoint of a side of a triangle 
parallel to another side bisects 
the third side. 


If D is the midpoint of AB , 
DE // BC s then E is the midpoint 
of AC 


* The line segment joining the If D is the midpoint of AB, 


E is the midpoint of AC , 
then DE // BC 


midpoints of two sides of 
a triangle is parallel to the third 
side. 


* The length of the line segment 
joining the midpoints of two 


If D the midpoint of AB ; 
E is the midpoint of AC , 


then DE = jBC 


Fe ra rem 


sides of a triangle is equal to 
half the length of the third side. 


In AABC: 
If m (Z B) = 90° 
»then (AC)? = (AB)? + (BC)? 


Pythagoras’ theorem : 
The sum of areas of the squares 
on the sides of the right angle of 
a right-angled triangle is the same 
as the area of the square on the 
hypotenuse. 


» (AB = (AC)? - (BC)? 
» (BC)? = (AC)? — (AB)? 
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Geometric transformations 


* Image of each of A and B are them. e [mage of C is itself. 
e To find the image of A: We draw AC 
» and by using the compasses take the 
point A on AC where AC = AC 
e Similarly » we find image of B 
»then A ABC is the image of A ABC 


by reflection in the point C 


e To find the image of C : We place the 
compasses at C , then we draw an 


arc cuts AB at two points » then we 
place at each of them and draw two 
arcs intersect at C » then A ABC is the 


e Image of Bis C 
e To find the image of C : We draw BC 
and by using the compasses » we take 
point C on BC where CC = BC 
e To find the image of A: We draw from 
A a ray parallels to BC > then by using 
the compasses we determine on it A 
where AA = BC ; then A ACC is the 
image of A ABC by translation BC in 
the direction BC 


e Image of C is itself. 
e To find the image of A : Put the 
protractor with its straight edge on CA 


and in the anticlockwise direction » draw 
CD where m (4 ACD) = 30° » then take 
the point A on CD where CA = CA 

e Similarly » we find B which is the image 
of B sA ABC is the image of A ABC by 


rotation around C with angle of measure 30° 
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Summary for geometrical transformations (reflection » translation ; rotation) in 


the Cartesian plane : 


by reflection in the X-axis Ld 


by reflection in the y-axis -— 


by reflection in the origin point - 
The image 
of the point by translation (Xs y) = (X +k sy +) | 


(X sy) i 
by rotation R (O ; 90°) (T turn) - 


by rotation about O with an angle 
of measure (— 90°) or (270°) 


by rotation R (O , + 180°) (4 turn) (ump 


by rotation R (O , + 360°) a> 
(identity rotation) 


- 


The point (X »— y) 

The point (— X » y) 

The point (- X »— y) 
The point (X+k » y +L) 


The point (- y » X) 


The point (y »— X) 


The point (- X »— y) 


The point (X » y) 


& 
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Model Examinations (|^ on Geometry and 
of the School Book Measurement 


Answer the following questions : 


Choose the correct answer from those given : 


[1] Circumference of a circle of radius 7 cm. = eee- cm. (x = 2) 
(a) 11 (b) 22 (c) 44 (d) 88 
(2| The image of the point (— 1 5 3) by translation (4 »— 2) is e- 
(a) (3 » 1) (b) (3 »-1) (c) (5 » 1) (d) (5 »- 5) 


(3| The measure of the exterior angle of the equilateral triangle is --------------- 
(a) 30° (b) 45° (c) 60° (d) 120° 
[4] Ina parallelogram if the adjacent sides are equal in the length : then the shape is --------------. 
(a) Square. (b) rhombus. (c) rectangle. (d) trapezium. 
5) The number of the diagonals of a pentagon is -+--+ 
(a) 3 (b) 5 (c)7 (d) 9 
8 | The number of axes of symmetry of an isosceles triangle = -+--+ 


(a) zero (b) 1 (c) 2 (d) 3 


Complete the following : 

[1] The image of the point (2 » 1) by reflection in X-axis is e=- 

? In the opposite figure : 
Xm o 


3) XYZ is a triangle in which m (4 Y)=90° , XY 23cm. 


»XZ=Scm. s then YZ = +--+. cm. 
4 ABCD is a parallelogram in which m (Z A) = 100° 5 then m (Z B) + m(Z D) = ee ° 
[5] The sum of the measures of the interior angles of a triangle = -+--+ e 
[a] In the opposite figure : A 98 
m(ZA)zm(Z B)z25*? x - 
Find : m (Z ACD) 5 z u 
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[b] Draw a triangle ABC in which AB 25cm. » AC =3 cm. and m (Z A) = 40° 


»then draw C is the image of C under rotation R (A » 40°) » B is the image 
of B under rotation R (A s — 40°) 


EJ [a] In the opposite figure : 
AB // DC » AC N BD- (M] » 
m (4 DAC) = 30° » m (4 DBC) = 40° 
and m (Z AMB) = 70° 
Prove that : ABCD is a parallelogram. 


[b] Use the translation : (X » y) ———» (X + 2 »y + 3) 
to find the point whose image is (2 » 3) 


[a] In the opposite figure : 
AD L BC ; if AD = 24 cm. » AB = 26 cm. » AC = 30 cm. 
(4 Find : The length of BC 
(8) Find : The area of A ABC 


[b] In the opposite figure : D n 
ABCD is a square » E € BC . AC // DE 
Prove that : ACED is a parallelogram. 


Answer the following questions : 
Choose the correct answer from those given : 
4 ABC is a right-angled triangle at B AB 26cm. » BC-8cm.sthenAC = vee cm. 
(a) 10 (b)28 (c) 100 (d) 160 
|2 |The measure of each angle of regular hexagon equals ==- 
(a) 60* (b) 108° (c) 120° (d) 135° 


(3/The two diagonals are equal in length and not perpendicular in -== 


(a)parallelogram. (b)rectangle. (c) rhombus. (d) square. 
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(4 |In all the following shapes m (Z X) = 60? except the shape «+++. 


X 
120 X X40 
(a) (b) 
_5 In the opposite figure : 
The area of the shaded part from the area 
of all shape equals ERES 
A: 4 3 
(a) 8 (b) 4 (c) 8 
6 In the opposite figure : od 
mz BIC) s oco o a s 
(a) 60 (b) 80 (c) 100 (d) 140 é 3 
Complete the following : 
|1 In the opposite figure : 
Semicircle of diameter 14 cm. and two semicircles 
the diameter of each is 7 cm. 
» then the perimeter of the figure equals -----.--------- cm. (n - 2) 
_2 The image of the point (2 » 3) by translation MN ; in direction MN » where M (2 »— 1) » 
NUS. D iiec 
|8 The volume of a cube of side length 1.2 m. = «+--+: cm? 


(4 The ray drawn parallel to one side of a triangle and passing through 
the midpoint of another side ------------.-- 

_5 In the opposite figure : z 
The image of the triangle XBY 
by translation XZ in direction X ona 


[a] In the opposite figure : 
XYZL is a quadrilateral in which o 
m (4 Y)=m(ZL)=90° ,XYz7cm.; 
YZ = 24 cm. »XL= 15 cm. 
Find : The length of each of XZ and LZ 


o 
< 
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[b] Using the square lattice » draw AB where A (4 +3) » B(-1 51) 
then find the image of AB by translation (X » y) —> (X +2 »y - 1) 


[a] Draw the image of triangle ABC where A (1 +1) » B(394) » C(5»52) 
by reflection in X-axis. 
[b] In the opposite figure : 
AB and ED are perpendicular to BD 
;BDf1A0- (C] : 
m (Z A) = 30? 
m (Z EOC) = 120? , 
Find : m (Z E) 


[a] In the opposite figure : 
EO // CD » m (4 E) = 50° 
im(ZC)230? > 
Find the measures of angles of A ABC » m (Z ABD) 


[b] In the opposite figure : 
X is the midpoint of AB 
»Y€CD »ZECE 
, AD// XY // BC , YZ// DE 
Is CZ = ZE ? giving reason 
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| Model examination for the merge students 


Answer the following questions : 


Choose the correct answer : 


1 The sum of the measures of the interior angles of a triangle = o- " 


(a) 90 (b) 360 (c) 180 (d) 540 


2 The image of the point (3 ,— 2) by reflection in the y-axis is the point «e 


(a) (3 »2) (b) (- 3 ,-2) (c) C 3 »2) (d) (- 2 $3) 

3 The diagonals are equal and perpendicular in -.-.......... 
(a) rhombus. (b) square. (c) recangle. (d) parallelogram. 

4 In the opposite figure : : 
AC z enm cm. 
(a) 5 (b) 7 7 
(c) 25 (d) 625 

5 In the opposite figure : = SB 
m (4 ACD) = eese o 
(a) 40 (b) 140 
(c) 90 (d) 50 D B 

Complete each of the following : 

1 The length of the line segment that joins two midpoints of two sides of a triangle 
equals ............- the length of the third side. 

.? The rectangle is a parallelogram in which one of it's angles is -+--+ 

.3 The length of the side of a rhombus whose perimeter is 24 cm. equals -+ cm. 


4 The image of the point A (- 3 , 2) by reflection in the origin point is the point 
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‘S| In the opposite figure : 
b A= o 


Put (/) or (X) : 
(4) The image of the point (4 » 3) by reflection in the X-axis is the point (3 »— 4) 
(8) If ABC is a right-angled triangle at B » then (AB)? = (BC)? + (AC 
(3| The pentagon has 5 diagonals. 
(4) ABCD is a parallelogram » in which m (Z A) = 70° » then m (Z C) = 110° 


[5] Any triangle contains at least two acute angles. 


~ "MA MM M~ _ mM 


EJ Join from the column (A) to the suitable in the column (B) : 


(1| The sum of the measures of the interior angles of 
a quadrilateral = = 


(2) The measure of each angle of a regular 


hexagon meds ucuneeeenbones 

(3) The image of the point (3 » 2) by translation (1 » — 2) 
is the point 

(4) The image of the point (1 » 3) by rotation about the 
origin point » of angle of measure 180° is the point 


(8; The diagonal of the square divides the angle 
of the vertex into two angles » the measure 
of each = e 


Find the value of X : 


X2eeMRHghnm cm. X2. o 
Fig. (1) Fig. (2) 


mo 
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Examinations 4 on Geometry and Measurement 


Cairo Governorate it Heliopolis Educational Zone 


Answer the following questions : 


Choose the correct answer : 
(1) In A ABC 5 if m(Z A) =m (4 B) = 40° 5 then m (Z C) = vesseseeeeee 


(a) 70° (b) 30° (c) 50° (d) 100° 
(2) The image of the point (0 »— 3) by reflection in the y-axis is ............... 

(a) (0 53) (b) (-3 50) (c) (0 5-3) (d) (3 50) 
3] The measure of the exterior angle of the equilateral triangle is ---.-.-......-. 

(a) 30° (b) 45° (c) 60° (d) 120° 


14| The measure of the interior angle of the regular pentagon is -----+++++-+++- 
(a) 135° (b) 540° (c) 108° (d) 110° 

[5] The parallelogram whose diagonals are equal in length and perpendicular is a ............... 
(a) rectangle. (b) square. (€) rhombus. (d) trapezium. 

8) The image of the point (4 5 4) by translation (— 4 s 1) is ee 
(a) (0 56) (b) (4 54) (c) (0 55) (d) (0 ,— 5) 


a Complete the following : 


1 The line segment joining the midpoints of two sides of a triangle -+ to the 
third side. 
2/ABCD isa parallelogram where m (Z A) = 60° , then m (Z B) = oe o 


3; The image of the point (2 » 1) by reflection in the X-axis is -+---+-++.:-.. 
[4] The measure of the angle of the identity rotation is -------.-.-.-.- 
5; The sum of the measures of the complementary angles is -+ 


(8 If the perimeter of a square is 40 cm. » then its side length is -.-------.----- 


[a] In the opposite figure : 
DF // BC 
Find : m (Z BAC) 


Geometry and Measurement 


[b] In the opposite figure : 
EEBC 
Find by proof : m (Z A) 


EJ [a] In the opposite figure : 


E 
XY =6 cm. » XZ - 8 cm. i ur KT 
24. p D i 
» ZY = 12cm. »D » F and E are the J x + 
midpoints of KY .XZ ZY respectively. d ÁMM——» 


Calculate : the perimeter of A DFE 
[b] In the opposite figure : A 
Find : The length of BC 


9cm. 


C B 
Bl [a] Write two properties of the parallelogram. 


[b] On a coordinate plane » draw AB where A (4 51) B (2 » 4) and draw its image by 
rotation (O » 180?) 


Cairo Governorate il iier rere d 


Answer the following questions : 


Choose the correct answer : 


(7) The image of the point (— 2 » 3) by rotation around the origin point with an angle of 
measure 180? is -e= 


(a) (2 33) (b) (2 »-3) (c) (-2 3-3) (d) (-3 5-2) 
(8; The image of the point (5 » 1) by reflection in the origin point is ===- 
(a) (1 55) (b)(-15-5) (c) (- 5 »- 1) (d) (- 155) 
3) The parallelogram with equal sides is a -=== 
(a) rectangle. (b) rhombus. (c) trapezium. (d) square. 
'4| The measure of each interior angle of a regular hexagon equals «+--+ 
(a) 120? (b) 135? (c) 108° (d) 90° 


Tu 
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5] The two diagonals are equal in length in the =-=- 


(a) parallelogram. (b) trapezium. (c) rectangle. (d) rhombus. 
(6| The perimeter of the rhombus whose side length is 6 cm. equals -+--+ cm. 


(a) 18 (b) 12 (c) 36 (d) 24 


Complete : 


(1| The image of the point (3 »-— 5) by rotation around the origin point with an angle of 
measure 90? is ............... 


.2| The length of the line segment joining the midpoints of two sides of a triangle equals 
eene the length of the third side. 


(3) XYZL is a parallelogram » if m (Z X) 2 m (Z Y) , then m (Z Y) = v 9 
[4] The sum of measures of the exterior angles of a triangle equals -+--+ 3 
.5| The sum of measures of the interior angles of a pentagon equals -e m 


_6 | The measure of the exterior angle of an equilateral triangle equals --.-.---------- 3 


[a] In the opposite figure : 
m (Z XYZ) 2 m (Z XLZ) = 90? 
» XY =7 cm. sXL z 15cm. 
and YZ = 24 cm. 
Find : the lengths of XZ and LZ 


"um, >$ 


Vd 24cm. Y 


[b] Draw A ABC where A (1 » 1) >B (4 » 1) and C (4 5 5) » then find its image by 
reflection in the y-axis and represent this image on the square lattice. 


ZB [a] In the opposite figure : N 
ABCD is a quadrilateral in which : " 
m (Z A)=90° »m(Z B)=3X 
»>m(ZC)=5 Xandm(ZD)=2X - 
Find : the value of X 
[b] In the opposite figure : 
AD // BC »m (Z DAB) = 65° 
m (4 ECF) = 55° , AF N BC = {C} 
Find : m (Z BAC) 
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a [a] On a Cartesian plane » draw A ABC where A (- 2 » 3) » B (2 + 3) and C (2 » 6) 
» then represent its image by translation (X » y) ——* (X € 2 sy- 1) 
[b] In the opposite npe: jh 
X is the midpoint of AB » Y is the midpoint of AC "A ET 
: AB 2 6 cm. » AC = 7 cm. and BC = 10 cm. "i m 
Find : the perimeter of the figure XBCY B 10cm. 


" l| a Al-Agoza Directorate 
[3 Giza Governorate oo  El-Manar Islamic Language School 


Answer the following questions : 


Choose the correct answer : 
4 ABCD is a parallelogram » in which m (Z A) = 80° »then m (Z B) = ereere 
(a) 80° (b) 90° (c) 100° (d) 120° 
(2| The diagonals are equal in length in the «+++ 
(a) parallelogram. (b) rhombus. (c) rectangle. (d) trapezium. 


“3| The image of the point A (2 »— 1) by reflection in X-axis ls eee 


(a) (2 »1) (b) (1 »2) (c) (-2 »- 1) (d) (- 1 +2) 

[4] A ABC is right-angled at B » if AB = 6 cm. » BC = 8cm. » then AC = +--+ cm. 
(a) 20 (b) 25 (c) 15 (d) 10 

'5 The length of the line segment joining the two midpoints of two sides of a triangle 
lS mmm the length of the third side. 
(a) equal to (b) twice (c) half (d) quarter 


'8 The measure of each interior angle of the regular hexagon is e+=- 


(a) 720° (b) 360° (c) 120° (d) 60° 


Complete : 


4 If the measure of one angle of a triangle equals the sum of measures of the other two 
angles » then the measure of this angle is 77 ===- 


|? The diagonals are equal in length and perpendicular in =+ 

3| The image of the point A (1 » 2) by translation (3 »— 1) is w+ 

4| The sum of measures of the interior angles of a quadrilateral is -= 
5 If the two alternate angles are equal in measure ; then their straight lines are == 


(6) The sum of measures of the accumulative angles at a point is «^ 
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[a] In the opposite figure : 
AB) CD ={M} 
» MD bisects Z AME 
m(Z CMB) = 50° 
Find with proof : m (Z EMB) 


[b] In the opposite figure : 
m (Z D) = 50? 
m (ZC) x 35* 
, DE // BC 
Find : m (Z B) »m (Z BAC) 


a [a] In the opposite figure : ! A 
E > F are the midpoints of AB; AC respectively d e. " 
; BC = 10 cm. »AB = 12 cm. AC = 16cm. ma d. 
Find with proof : | S 
B 10cm C 


the perimeter of the triangle AEF 


[5] On the lattice » draw the triangle ABC such that: A (1 » 1) B (451) C (4 54) 


» then draw its image by translation (2 , 3) 


Ø [a] In the opposite figure : D A 
ABCD is a parallelogram » AB = 5 cm. / aft 
»>BC=8cm. »m(Z B) = 120° C 8cm. 


Find : 1 m(Z C) 


2 The perimeter of the parallelogram ABCD 
[b] In the opposite figure : 
AB // CD » m (Z A) = 50° 
» AC LCH »m(Z H) 2 40* 
Prove that : AB // HO 


Geometry and Measurement 


4 | Giza Governorate bp Math's Inspection 
Answer the following questions : 
EI Choose the correct answer : 
“4 The type of the angle whose measure is 180° is =+- 
(a) obtuse. (b) right. (c) acute. (d) straight. 


2| The sum of measures of the interior angles of the quadrilateral is =- 


(a) 360° (b) 180* (c) 720° (d) 150° 
|3 The image of the point (1 » 3) by translation (4 »— 1) is eee==== 

(a) (3 » 1) (b) (-3 5-1) (c) (5 »2) (d) (6 +0) 
4 Any triangle has at least -+ acute angles. 

(a) 4 (b) 3 (c) 1 (d) 2 


5 The diagonals are equal in length and perpendicular in the «+--+ 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 
6 | The image of the point (1 » 3) by reflection in the origin point is the point === 
(a) (4 »2) (b) (1 »- 3) (c) (- 1 »3) (d) (- 1 »-3) 


EJ Complete the following : 


1 The line segment joining the midpoints of two sides of a triangle is -+--+ to the 
third side. 


(2| The sum of measures of the interior angles in any triangle equals ------- 
3| The image of (- 1 5 3) by reflection in y-axis is the point == 

(4) The sum of the measures of the accumulative angles at a point equals === 
5 InAABC sif m(Z B) = 110° then m (4 A) + m (4 C) 2 rrr 3 


6 | The ray drawn from the midpoint of a side of a triangle parallel to another side === 


[a] In the opposite figure : 
X «Y »Z are the midpoints of AB » BC ; AC respectively 
: AB 26cm. BC = 8 cm. 
: AC = 10 cm. 
Find : the perimeter of A XYZ 
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[b] In the opposite figure : i 
XYZL is a quadrilateral in which : ^s, 
m(Z.Y)zm(ZL)s90* S 
» XY 27 cm. YZ 2 24 cm. » XL = 15 cm. £ 
Find : the lengths of XZ » LZ z ahem. ¥ 


[a] In the opposite figure : 
BA // CD » m (4 ABE) = 80° 
m (Z C) = 40* 
Find : m (Z EBC) 

[b] In the opposite figure : 

ABCD is a parallelogram 
where m (Z A) 2 75? 
Find : m (Z B) »m(Z C) 


[a] In the opposite figure : 
ABCD is a quadrilateral » m (Z B) = 120? 
»m (4 D)=60° ,m(ZA)2m(Z C) 
Find : m (Z C) 


D 
[b] If A (- 1 »—4) 5 B (2 5— 5) ; find the images of A ; B by reflection in X-axis. 
% eia | 


5 Alexandria Governorate 


Answer the following questions : 


EB Choose the correct answer : 


(4) The diagonals are equal in length and not perpendicular in the -+--+ 


(a) rectangle. (b) rhombus. (c) square. (d) parallelogram. 
(8| The image of the point (— 1 5 3) by translation (4 » — 2) is =- 

(a) G » 1) (b) (3 »- 1) (c) (5 »1) (d) (5 »— 5) 
[3| The number of axes of symmetry of the equilateral triangle is ----------- 

(a) 1 (b) 2 (c) 3 (d)4 


mi 
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[4] Any triangle has at most =- obtuse angles. 
(a) 1 (b)2 (c)3 (d)4 
(8| The sum of the measures of the exterior angles of a triangle equals -++ 
(a) 180? (b) 360° (c) 630° (d) 90° 
(6| The measure of each interior angle of a regular hexagon equals -+-+ 
(a) 120° (b) 90? (c) 108? (d) 60* 
Complete the following : A 
|! In the opposite figure : VA 
ABCD is a rectangle 
»its area = eer cm? — 
|? The sum of measures of the interior angles of the pentagon equals --------------- » 
3 A square is +--+ with two adjacent sides equal in length. 3 
|4 [n the opposite figure : S6 
D € KC > then m (4 ACD) = -+++ j 108, 
(5) The image of the point (1 » 4) by rotation R (O 5 180°) is =+- C i 
[6| The length of the line segment joining the midpoints of 
two sides of a triangle is ===- the length of the third side. 
[a] In the opposite figure : D F 
DF // CB * 
,m (Z D) = 50° Î 
m(Z C)=35° ,A EBD 
Find with proof : m (Z B) and m (Z DAC) e B 
[b] In the opposite figure : A 
ABCD is a rhombus » m (Z ABD) = 65° 
:AB = 6 cm. D AB 
Find with proof : V/ 
1 m(Z C) (2) The perimeter of the figure ABCD c 
EJ [a] In the opposite figure : D A 
ABCD is a parallelogram in which : is 
AB 25cm.» BC = 8 cm. sm (4 B) = 125? c -— 


Find with proof : m (Z C) » the perimeter of L7 ABCD 
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[b] In the opposite figure : 
XYZ is a triangle » E » D and O are the midpoints 
of XZ » XY and ZY respectively 
»>XY=8cm. » XZ = 6 cm. » ZY = 10cm. 
Find : the perimeter of A DOE 


[a] In the opposite figure : 
AB LBC BDN AF- [C] 
m (ZA) z 30? ,m(Z D) = 90° 
m (Z F) = 120? 


Find with proof : m (Z E) 


[b] On the square lattice » draw A ABC where A (1 » 1) SB (451) » C (5 34) 
» then draw its image by reflection in X-axis 


El-Kalyoubia Governorate § 
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Answer the following questions : 
Choose the correct answer from those given : 
|^ | The right angle complements -----...-.--- angle. 
(a) an obtuse (b) a right (c) an acute (d) a zero 


‘2 The parallelogram whose diagonals are perpendicular and equal in length 
is called a -----......... 


(a) rectangle. (b) rhombus. (c) square. (d) trapezium 


(3) If A and B are two supplementary angles where m (Z A) 2 2 m (Z B) 
s then m (Z B) = ses 


(a) 30° (b) 60° (c) 90° (d) 120° 


(4) The sum of measures of the interior angles of a polygon of n sides + the sum of 


measures of its exterior angles = =e- 


(a) (n-2)x 180° (b)n x 180° (c) n x 360° (d) (n — 2) x 360° 
[5] The identity rotation is a rotation with an angle of measure --------------- 
(a) 90° (b) — 90° (c) 180° (d) 360* 


Geometry and Measurement 


The length of the line segment joining the midpoints of two sides of a triangle is equal 
to RH the length of the third side. 


(a) quarter (b) third (c) half (d) twice 


Complete the following : 
(T) DEF is a right-angled triangle at D » then (DF)? + (DE)? = e+ 
[8] The image of the point (1 » 5) by translation (1 »— 2) is 
(3 In the opposite figure : 
DE // BC » m (Z B) =30° 
m (Z D) = 120? 
s then m (Z BAC) = eee o 


[4] A rectangle » its width is 3 cm. and the length of its diagonal is 5 cm. 
3 then its area = vevece eee eeeeee cm? 
($]In A ABC »if m(Z A) x (4 B) 23m (4 C) sthen m (4 C) = seese ? 


The measure of any of the exterior angles of an equilateral triangle equals =- 


[a] In the opposite figure : D j 
ABCD is a rhombus 
m (Z ABD) = 65° 
Find with proof : m (Z A) C B 
[b] In the opposite figure : 
AB // OE » AD N BO- (C] 
m (Z A) = 30° 
m (Z E) = 80? 
Find with proof : m (Z D) 


EJ [a] In the opposite figure : ^ 
ACD is a right-angled triangle at C - 
;AB = 11 cm. BD = 13 cm. à 
»>CD = 12cm. B 
Find : the length of BC and the perimeter of A ABD Zt: 
D 12cm. € 


[120 
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[b] In the opposite figure : 
ABCD is a square » X » Y » Z and L are the midpoints of its sides. NA 
Find the image of A AXM in each of the following cases : 


(4) By reflection in LY LAN 


(8| By rotation about M with an angle of measure 90° 


[a] Using the lattice » draw A ABC where A (2 » 1) B (2 » 4) and C (4 ; 2) 
» then draw its image by reflection in the X-axis 
[b] In the opposite figure : 
XY // BC , X is the midpoint of AB 
»Zis the midpoint of AD , CD =6 cm. 
Find with proof : the length of YZ 


El-Monofia Governorate | 


Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
(4) The measure of each interior angle of the regular hexagon equals --.-....-....- 
(a) 60° (b) 108° (c) 135° (d) 120° 
(2) The two diagonals are equal in length and not perpendicular in the -+-+ 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 
In the opposite figure : 


The area of the shaded part from the area of 
all shape equals OPE ANART 


(a) 4 ©) 4 
() 3 (à 

(4| ABC is a right-angled triangle at B , AB = 6 cm. BC = 8 cm. » then AC = c+ 
(a) 10 cm. (b) 28 cm. (c) 100 cm. (d) 160 cm. 

(8| The image of the point (3 » 3) by rotation R (O 5 180°) is e-e- 
(a) (-3 »3) (b) G $3) (c) (3 »-3) (d) (-3 »-3) 

(8) The circumference of the circle of radius length 7 cm. equals -++--++ (n - 22) 
(a) 11 cm. (b) 44 cm. (c) 22 cm. (d) 88 cm. 
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Complete the following : 
[1] The image of the point (2 » 1) by reflection in X-axis is =- 


|? | In the opposite figure : 
P2 — e 


(3| ABCD is a parallelogram in which m (Z A) = 100° 
s then m (Z B) + m(Z D) = veer o 


[4] The length of the line segment joining the two midpoints of two sides of a triangle is 
equal to eee the length of the third side. 


[a] In the opposite figure : 
m (Z A) 2 m (Z B) =25° ,D EBC 
Find : m (Z ACD) 

[b] In the opposite figure : 

AD L BC , AD = 24 cm. 
> AB = 26 cm. 
» AC = 30 cm. 
Find : the length of BC 


E} [a] In the opposite figure : 
AB and ED are perpendicular to BD 
BDN AO - {C} ^ m (4 A) = 30? 
m (Z O) = 120? 
Find : m (Z E) 

[b] In the opposite figure : 

ED // CB » m (4 C) = 50° 
m (Z ADE) = 70° 


Find : m (Z A) in degrees with the proof. 
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Ø [a] In the opposite figure : 
AB// DC , AC N BD = {M} 
m (Z DAC) = 30° ,m (4 DBC) = 40° 
and m (Z AMB) = 70° 
Prove that : ABCD is a parallelogram. 


[b] On the square lattice , draw A ABC where A (1 » 1) B (154) C (5 » 1) > then draw 
the image of A ABC by rotation R (O »— 90°) 


[8| El-Dakahlia Governorate O 


Answer the following questions : (Calculator is permitted) 


Maths Supervision 


Choose the correct answer from those given : 
[1] The image of (— 1 5 3) by translation (4 »— 2) is ==- 


(a) (3 » 1) (b) (3 »- 1) (c) (5 $5) (d) (5 »— 5) 
2) The measure of an interior angle of a regular octagon is -+-+ 
(a) 120* (b) 135° (c) 108* (d) 720° 
|3 In the opposite figure : D A 
ABCD is a rectangle : its area is =- cm? 
(a) 255 (b) 120 
(c) 100 (d) 8 C 15cm. 
4 In the parallelogram ABCD » m (Z A) =2 m (Z B) 5 then m (Z B) = v- 
(a) 60° (b) 120° (c) 180* (d) 30* 
[5] The measure of the exterior angle of the equilateral triangle equals < 
(a) 60* (b) 90* (c) 120* (d) 360* 


,8; The image of the point (3 » 4) by rotation around the origin point with an angle of 
measure 90° is ............... 
(a) (-3 54) (b) (-4 53) (c) (-3 ,— 4) (d) (4 .—3) 


A Complete each of the following : 
1) The image of the point (— 2 »— 7) by reflection in y-axis is +- 


2 The line segment joining the midpoints of two sides of a triangle is «---.---------- to the 
third side. 


_3) The parallelogram with right angle is called ----.--.------. 


Geometry and Measurement 


[4] The number of diagonals of the quadrilateral is --------------- 
(8 In any triangle ; there are at least two e=- angles. 


The sum of measures of the interior angles of a heptagon equals -+++ , 


[a] In the opposite figure : 
ABC is a triangle » D » E » F are the midpoints 
of AB , AC » BC respectively BC =9 cm. AB =7 cm. 
AC = 8 cm. 


Find by proof : The perimeter of A DEF 


9cm. 


[b] On a coordinate plane » draw the rectangle ABCD where A (2 » 1) +B (6 » 1) »C (6 » 3) 
^ sb (2 » 3) » then draw the image of the rectangle ABCD by reflection in X-axis. 


[a] In the opposite figure : 
m(Z B)2m(Z ACD) = 90° 
: AB 2 9 cm. BC = 12cm. 2z P 
» DC = 20cm. l E 
Find by proof : The lengths of AC » AD E m 

[b] In the opposite figure : 

A ABC is an equilateral triangle 
, BDN AE - (C] » m (4 D) = 130° 
əm (Z E) =90° 


Find by proof : m (Z X) 


[a] In the opposite figure : 
DE // BC 
m (Z D) = 120° 
»m(Z B)=40° ,A ECD 
Find by proof : m (Z BAD) 


[b] On a square lattice » draw A ABC where A (3 » 1) B (5 »2) »C (2 » 4) » then draw its 
image by rotation R (O » 180°) 


24. 
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Port Said Governorate 


Answer the following questions : 


Choose the correct answer : 
(1| The sum of the measures of the interior angles of the triangle equals -+--+ 
(a) 90° (b) 180* (c) 270° (d) 360° 
(8| The sum of the measures of the interior angles of any polygon which has 
n sides equals +--+ 
(a) 2n (b) (n-2) x 180° (c)2nx180* (d) 2 n - 180° 
(3| The two diagonals are equal in length in the -+--+ 


(a) trapezium. (b) rhombus. (c) parallelogram. (d) rectangle. 
(4| The image of the point (2 » — 1) by translation (3 » 1) is ===- 
(a) (5 50) (b) (0 » 5) (c) (0 »— 1) (d) - 1 » 1) 
[5] The number of diagonals of any pentagon equals --.---..---.-- 
(a) 3 (b) 4 (c) 5 (d) 6 
(8| The image of the point (— 3 » — 2) by reflection in X-axis is ----+--+-+ 
(a) (3 »2) (b) (3 »- 2) (c) C 3 »2) (d) - 2 »-3) 
[7] The length of the line segment which joins the midpoints of any two sides of a triangle 
equals -e the length of the third side. 
(a) quarter (b) third (c) fifth (d) half 
(8| The sum of the measures of the interior angles of a quadrilateral equals --..--.--.-..- 
(a) 90° (b) 360* (c) 270* (d) 180° 


[9] The image of the point (2 » 2) by rotation about the origin point with an angle of 
measure 180? is .--............ 


(a) (2 »2) (b) (- 2 »-2) (c) (- 2 »2) (d) 2 »-2) 
(10| The measure of each interior angle of a regular pentagon equals ----.---------- 
(a) 90° (b) 108* (c) 120° (d) 144° 
^1 ABCD is a parallelogram in which m (Z B) = 110° 5 then m (Z D) = «1-000 
(a) 50* (b) 70° (c) 110° (d) 180* 
If two lines intersect at a point » then each two «+--+... angles are equal in measure. 
(a) corresponding (b) alternate 
(c) vertically opposite (d) adjacent 
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XYZ is a triangle in which m (Z X) 2 80°  m(Z Y) = 40? 5 then m (Z Z) = eere 


(a) 60° (b) 90° (c) 20° (d) 50° 
44) ABC is a triangle in which m (Z B) = 90° , AB 23cm. BC = 4 cm. 
s Üben AC am eis cm. 
(a) 7 (b) 9 (c) 12 (d) 5 
15) In any triangle » we have two «+--+ angles at least. 
(a) right (b) acute (c) obtuse (d) straight 
In the parallelogram » each two opposite angles are -== 
(a) complementary. (b) reflex. (c) supplementary. (d) equal in measure. 
(17) The square is a e with two diagonals equal in length. 
(a) rhombus. (b) rectangle. (c) trapezium. (d) parallelogram. 
The quadrilateral with only two opposite parallel sides is called --------------- 
(a) trapezium. (b) rhombus. (c) square. (d) parallelogram. 
(19| The number of symmetry axes of the isosceles triangle is --------------- 
(a) zero. (b) one. (c) two. (d) three. A 
In the opposite figure : F 
D ECB > then m (4 ABD) = + 
(a) 60° (b) 50° SÀ 
(c) 130° (d) 70° 9 H " 
(21) The image of the point (— 2 » — 3) by the geometrical transformation 
(X 9 y) —(X415y)is eee 
()(-1»-3 63-1) — (9C3:2 (d) C2 »3) 
In the opposite figure : D 
DHO is a triangle » X is the midpoint of DH " 
» Y is the midpoint of DO » HO = 10 cm. 
Write with proof how to get XY 9 Moi H 
In the opposite figure : z 


A XYZ is right-angled to X : 
«XY = 12cm. 5 XZ =5 cm. zi 


Find : YZ ; write the proof. Y mee x 


On a square lattice » draw AB where A (1 > 2) > B (4 »3) » then draw its image by reflection 
in y-axis. 
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Answer the following questions : 


Choose the correct answer : 


[1] The length of the line segment joining the two midpoints of two sides of a triangle is 


equal to -++--++ the length of the third side. 
(a) third (b) twice (c) half (d) quarter 
[2] The image of A (1 , 5) by translation (1 »—2) ig eee- 
(a) (1 +5) (b) (2 »3) (c) (3 »2) (d) (2 +7) 
,3| The measure of the complementary angle of an angle of measure 70° is e- 
(a) 20? (b) 50° (c) 110? (d) 130? 
,4| The measure of each interior angle of the regular hexagon equals -+--+ 
(a) 60? (b) 108° (c) 120? (d) 135? 
[5] If the perimeter of the square = 20 cm. ; then its side length = -+--+ cm 
(a) 4 (b) 5 (c) 80 (d) 10 
[6] If ABCD is a parallelogram in which m (4 B) = 50? 5 then m (Z C) = --+-------« 
(a) 40° (b) 50° (c) 90° (d) 130° 
Complete : 
[1] The image of (3 5 5) by rotation R (O 5 90°) ig =- 
2] The sum of the measures of the interior angles of a triangle equals -e 1 


,3| The pentagon has --------.-.---. diagonals. 


4) The two diagonals are perpendicular and not equal in length in oee 


[5] The image of the point (— 5 0) by reflection in the origin point is 


[6] The ray drawn from the midpoint of a side of a triangle parallel to another 


Side: «io iieiss the third side. 
[a] In the opposite figure : |: 
ABC is a triangle » m (Z B) = 90? d 
»AB =6 cm. ; BC 2 8 cm. * 
Find with proof : the length of AC 
B 8cm. C 


Geometry and Measurement 


[b] In the opposite figure : 
ABC is a triangle » CB // DE 
»m(Z D) = 40° » m(Z C) = 50° 


Find with proof : 1| m (Z B) (81m (4 CAB) c B 
[a] In the opposite figure : p A 
AE N CF = {D} , A DFE is an equilateral triangle i ae n 
,m (Z A) = 120° m (Z C) = 105° d" 
E C 
Find : m (Z B) 
A 
In the opposite figure : 
[b] pposite figu / ss 
AB = 5 cm. BC = 6 cm. AC 2 7 cm. Bx Y* 
>X + Y 5 Z are the midpoints of AB , AC and BC respectively | E 
Find with proof : the perimeter of A XYZ B LN C 
[a] In the opposite figure : T — n 


ABCD is a parallelogram » AB = 5 cm. 
AD = 8 cm. sm (4 A) = 70? 
Find : [T] m (Z B) (2) The lengths of BC , CD c B 


[b] On a square lattice » draw A ABC where A (1 » 3) . B (4 » 1) and C (0 5 1) » then draw 
the image of A ABC by reflection in the y-axis. 


a Us RS. 
Ht Souhag Governorate & Vise 


Answer the following questions : 


Choose the correct answer : 


(4) The parallelogram in which two adjacent sides are equal in length is called a +Ê 


(a) rectangle. (b) square. (c) rhombus. (d) trapezium. 
(8) The sum of measures of the interior angles of the hexagon equals +++ 
(a) 720° (b) 270° (c) 120° (d) 360° 
(3) The perimeter of a square is 20 cm. » then its area is === cm? 
(a) 5 (b) 25 (c) 100 (d) 16 
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[4] If ABCD is a parallelogram in which m (Z A) + m (Z C) = 140° 
»thenm ( 7 B) NT TTE 
(a) 40* (b) 110° (c) 70° (d) 60° 

(8| The image of the point (— 3 » 5) by rotation about the origin point with an angle of 
measure 90? is ............... 


(a) (5 53) (b) (- 5 53) (c) (3 » 5) (d) (- 5 »-3) 
In the opposite figure : 
The area of the shaded part = --------------. the total 
area of the shape. 
l 3 3 3 
(a) > (b) 4 (c) 8 (d) 5 
Complete the following : 


(1| The image of the point (— 5 5 2) by reflection in X-axis is =- 
(2) The length of the line segment joining the two midpoints of two sides of a triangle is 


equal to s the length of the third side. 
(3) In the triangle ABC »if m (4 A) = 50° » m (Z B) = 100° 5 then m (Z C) = eee T 
(4)If A XYZ is a right-angled triangle at X » XY = 12 cm. » XZ 29 cm. 

s then YZ = oe cm. 


[5] The number of axes of symmetry of a rhombus equals -+ 
The measure of the exterior angle of the equilateral triangle is --------------. 


[3] In the opposite figure : 
ABCD is a parallelogram in which 
AB 25cm.» BC = 8 cm. » m(Z B) = 135° C 8cm. B 
Find : [4)m(Z D) (2)m(ZC) 
(3) The perimeter of the parallelogram ABCD 
[b] In the opposite figure : 
EO // CD »m (Z E) 2 50* » m (4 C) = 30° 
Find : [1] The measures of angles of A ABC 
(8m (Z ABD) 


[a] In the opposite figure : 
ABC is a triangle in which X , Y » Z are the midpoints 
of AB, BC , CA respectively 
»XZz5cm.»XY = 4 cm. s YZ = 6 cm. 
Find with proof : the perimeter of A ABC 
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[b] In the opposite figure : 
ABCD is a quadrilateral in which 13cm, 
m (Z B) 2 m (Z ACD) = 90° 
AB 24 cm. » BC 23cm. and AD = 13 cm. 
Find : AC and DC pp 


> 
ta 
8 


Bl ial Ona square lattice » draw the image of the triangle ABC where A (1 » 1) »B (2 »3) 
» C (4 5 1) by reflection in the origin point. 


[b] A line segment AB where A (1 » 1) » B (2 » 3) Find its image by translation 
(X > y) ——> (X+2 sy —3) 


Aswan Governorate Ag: Mat! i i 


Answer the following questions : 


Choose the correct answer from the given ones : 


[1] The measure of the exterior angle of the equilateral triangle equals -------------- 


(a) 90° (b) 120° (c) 100° (d) 60° 
(2| The sum of measures of the interior angles of the triangle equals -+-+ j 

(a) 90° (b) 180° (c) 60° (d) 120° 
3 |The identity rotation is with an angle of measure == =Ė 

(a) 90° (b) 180° (c) 270° (d) 360° 
[4] A square » its side length is 5 cm. » its area is =- cm? 

(a) 5 (b) 25 (c) 40 (d) 13 
5) The number of diagonals of the quadrilateral equals -+ 

(a) 1 (b) 2 (c) 3 (d) 4 
,8 | The measure of the straight angle equals -+ 

(a) 90° (b) 180° (c) 360* (d) 270* 


Complete the following : 
|1| The image of the point (4 »— 7) by reflection in the y-axis is === 
2| The type of the triangle whose measures of two angles are 50° and 70° ÍS eeren 
(3| In the right-angled triangle » the longest side is += 
(a) In A XYZ »if m (Z Y)>m(Z X)+m (Z Z) » then the type of Z Y is +--+ 
[5] A square is e with a right angle. 
[6] The measure of the interior angle of the regular hexagon equals «+7 
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E [a] In the opposite figure : Fd 
D sE »O are the midpoints of AB , BC , AC respectively s$ 
» BC = 12 cm. » AC = lO cm. 
Find : the perimeter of the shape DECO 

- [b] In the opposite figure : 

m (Z ABC) = 110° 
»m(Z CBD) = 35° 
»m(Z ABE) = 140° 


(oj 


Find : m (Z EBD) 
EJ [a] In the opposite figure : L 
XYZL is a quadrilateral o, 
»m(Z Y) 2 m (Z L) - 90? » 
» XY 27 cm. » YZ- 24 cm. » XL = 15 cm. g 
Z 24cm. Y 


Find : the lengths of XZ » LZ 
[b] Draw the image of A XYZ » where X (1 » 1) » Y (3 »4) »Z (5 » 2) by reflection in X-axis. 


[a] In the opposite figure : 
AB L BD , ED L BD 
» BDN AO = {C} » m (4 A) =30° m (Z O) = 120° 
Find : m (Z E) 
[b] If A (2 » 3) is the image of the point A by the translation 
whose rule is (X » y) —» (X +2 »y +3) » find : A 
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Answer the following questions : 


EB Choose the correct answer : 


[1] If the image of the point (5 »— 3) by rotation about the origin point is itself. 
» then the measure of the rotation angle is ++++-:-++++- 


(a) 180? (b) 90? (c) 270? (d) 360° 
(2| The line segment joining the two midpoints of two sides of a triangle is «+--+ 
the third side. 
(a) intersecting (b) parallel to (c) perpendicular to (d) congruent to 
(3) The sum of measures of the accumulative angles at a point is «+--+ 9 
(a) 90 (b) 180 (c) 270 (d) 360 
(4) If ABC is a right-angled triangle at B and AB = 4 cm. » BC = 3 cm. 
9 then AC = eee cm. 
(a) 16 (b) 25 (c) 9 (d) 5 
[8] The sum of measures of the interior angles of a hexagon is === 4 
(a) 360 (b) 540 (c) 720 (d) 120 


Complete : 
[1] The sum of measures of the exterior angles of the pentagon is «^ 
(2] If two lines intersect » then each two vertically opposite angles are ==- 
(3]In A ABC» if m(Z A) - m(Z C) =m (4 B) sthenm(Z B) = ? 
(4| The image of (2 » 3) by reflection in the X-axis is 7 


(S| The length of the line segment joining the two midpoints of two sides of a triangle 
equals eenen the length of the third side. 


[a] In the opposite figure : 
AF(|BD- {C} » AB BC 
;CD.LED 
m(Z A) 30? 

»m (Z F) = 115? 
Find with proof : m (Z E) 
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[b] In each of the following figures » find with proof the value of X : 
L 


M 14cm. N 


n [a] If A (4 »3) »B (- 1 » 1) » find the image of each of A and B by translation : 
(X » y) —- (X -2 »y—2) 


[b] In the opposite figure : 


A 
o TT o Jo, 
m (Z ABC) = 90° , m (Z ADB) = 90 -— % 
»sAC=13cm.;AD=3cm.;BD=4cm. hy 
b 
C B 


Find with proof : The length of each of AB and BC 


[a] In the opposite figure : 


: 
AB // CD 108 |. 
»m (Z A) = 30* FL 
»m (Z C) = 100? and EC BC A 


A 
Find with proof : m (Z AEC) ? 


[b] On the square lattice » find the image of A ABC where A (1 »— 3) 5B (3; 3) and 
C (5 »0) by reflection in the y-axis. 


EH Cairo Governorate $$ 


Answer the following questions : 


Hadayek El-Kobba Zone 
El-Nokrashi Official Language School 


Choose the correct answer : 


(1) The two diagonals are equal in length and perpendicular in the .-.......-...- 


(a) trapezium. (b) square. (c) rectangle. (d) parallelogram. 
(2) The image of the point (— 1 » 3) by translation (4 5 — 2) ig e 

(a) (3 » 1) (b) 3 »- 1) (c) (5 » 1) (d) (5 »- 5) 
(3) The measure of the exterior angle of the equilateral triangle equals -----.-.-.-.--- 

(a) 60° (b) 100° (c) 120? (d) 150° 
[4] The number of lines of symmetry of the square equals -+--+ 

(a) 1 (b) 2 (c) 3 (d) 4 
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‘5 | The measure of each angle of the regular pentagon equals -+= 
(a) 108° (b) 100° (c) 90° (d) 60° 


Complete each of the following : 

(1) The rhombus with a right angle is +777 

(2| The length of the line segment joining the two midpoints of two sides of a triangle is 
equal to v1: the length of the third side. 

(3| If ABCD is a parallelogram in which BC = 8 cm. and CD = 6 cm. 
s then its perimeter = «e cm. 


(4| The ray drawn from the midpoint of a side of a triangle parallel to another side 


artt rr rn 


(5| If two adjacent sides are equal in length in a parallelogram » then it becomes 


[a] In the opposite figure : A 
ABC is a right-angled triangle at B , 
»AB = 12 cm. » BC = 16cm. z 
Find with steps : The length of AC t " k 


[b] In the opposite figure : 
X » Y »Z are the midpoints of AB , AC 
; BC respectively » AB =7 cm. 
BC 9cm. » AC- 10 cm. 
Find : The perimeter of A XYZ 


E) [a] In the opposite figure : 
ABCDE is a pentagon in which : 
m (Z A) = 110? » m (Z B) = 120° 
»m(Z E) 2 115? m (Z D) = 90* 
Find with proof : m (Z C) 


[b] In the opposite figure : UC 
DE // CB N " 
m (Z D) = 60? 
m (Z C) 2 50? 
Find with proof : m (Z BAC) fe B 
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Ø [a] In the opposite figure : B A 
ABCD is a parallelogram , E ECD m (Z ADE) = 60° 
Find with proof : m (Z B) é b £8 É 


[b] Using the square lattice » draw A ABC where A (1 5 3) S B(5 »3) andC (3; 6) 
> then find the image of A ABC by reflection in the origin point. 


Ey Giza Governorate ANI 


Answer the following questions : 


Math Inspection 


Choose the correct answer : 


[1] The image of (3 »— 5) by rotation about the origin point with an angle of measure 270° 


fe neesrcesnocenns 
(a) (5 »3) (b) (- 5 $3) (c) (3 »5) (d) - 5 »—3) 
2) The parallelogram whose diagonals are perpendicular and equal in length is called 
— BÓ 
(a) rhombus. (b) square. (c) rectangle. (d) trapezium. 
(3| The sum of the measures of the interior angles of a hexagon equals e+ 3 
(a) 270 (b) 180 (c) 720 (d) 360 
(4, The side length of a rhombus whose perimeter is 8 cm. equals ---+++-+++-+-+- 
(a) 32 cm. (b) 2 em. (c) 16 cm. (d) 12 cm. 
(5| Any triangle has at least =- acute angles. 
(a) zero (b) 1 (c) 2 (d) 3 


Complete : | 

[1] The rectangle is a parallelogram in which one of its angles is = 

[2] If ABCD is a parallelogram in which m (Z A) = 60° 5 then m (Z B) = eee 
(3| The image of the point (3 » 2) by reflection in the origin point is eee- 


[4] If ABCD is a parallelogram in which BC = 8 cm. and CD = 6 cm. 
» then its perimeter = -+ 


(5| The length of the line segment joining the two midpoints of two sides of a triangle is 
equal to eere the length of the third side. 
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[a] In the opposite figure : 


A 

ABC is a right-angled triangle at A $ 

BC = 10cm. » ABz 6 cm. 

Find : The length of AC C 10cm. B 
[b] In the opposite figure : D E 

ED // BC // FH » m (Z E) = 110° ud A 5 

,m (Z F) = 130° n h 

Find with proof : m (4 BAC) 

B C 


EJ [a] The ratio among the measures of the angles of a quadrilateral is 2 : 2: 3:5 
Calculate the measure of the biggest angle. 


[b] Draw the image of the rectangle XYZL where 
X (-5 91) 5Y(C5 94) »Z(-154) 5L 1 » 1) by reflection in the X-axis. 


[a] In the opposite figure : 

m (Z A) =m (4 B) 230? ,C C BD 

Find with steps : m (Z ACD) 

[b] In the opposite figure : 

BC = 10 cm. » AB 2 7 cem. AC 2 8 cm. 

sE » D and F are the midpoints of 

; BC » AB and AC respectively 

Find with proof : The perimeter of A FDE 


nm Giza Governorate p. Abu El-Nomros Directorate 


Answer the following questions : 


41 | Choose the correct answer : 


(1| The image of the point (2 »— 5) by rotation about the origin point with an angle of 
measure 90? is -.-e 


(a) (2 »— 5) (b) (2 »5) (c) (-2 »-5) (d) (5 »2) 
[2| The two diagonals are equal in length and not perpendicular in the 0+7 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 


[3] The measure of each angle of a regular hexagon equals -+-+ 


(a) 60° (b) 108° (c) 120° (d) 135° 
120 
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[4] The triangle contains at least two =+- angles. 

(a) obtuse (b) right (c) acute (d) reflex 
(5 | In the opposite figure : 


y NG 
If the two triangles are congruent 7 
KAN: 3 


L] then x foe 2 
— erso (c) 81° (d) 70° 


Complete each of the following : 
[1] The line segment joining the midpoints of two sides of a triangle is ee- 
(2]In A XYZ »if m (Z Y) = 90° , then (XZ)? = e+e e E rA AE 


(3]The image of the point (5 »— 3) by translation 3 units in the negative direction 
of the X-axis dep EE 


(4) ABCD is a parallelogram in which m (Z A) = 60° , then m (Z B) = e 9 
(5| In the opposite figure : " E 
Ò 
m(Z C) Spavas " 
D 


[a] In the opposite figure : 
AENCF={D} 
» DEF is an equilateral triangle 
m (Z A) = 120? » m (Z C) = 105? 


Find : m (Z B) 
[b] In the opposite figure : " 
ABC is a triangle in which AD = 3 cm. » AE = 2 cm. = p m 
; ED 2 4 cm. » D and E are the midpoints of AB and AC lode. 3 
C B 


Find : The perimeter of the figure DBCE 


E) [a] In the opposite figure : 
AB LBC » m (Z C) =80° 
m(Z D)z 110? 
m(ZA)2zm(Z E) 

Find with proof : m (Z A) 
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[b] In the opposite figure : 
AD L BC , AD 2 24 cm. 
» AB = 26 cm. AC = 30 em. > 
Find : 1| The length of BC 
[2] The area of the triangle ABC 


[a] In the opposite figure : 
AB// DC » AC N BD = {M} » m (Z DAC) = 30° 
»m (Z DBC) = 40? » m (Z AMB) = 70° 
Prove that : ABCD is a parallelogram. 


[b] Using the translation (X » y) ——& (X +2 sy +3) 
» find the image of the point : (2 » 4) 


[c] Draw the image of A ABC where A (1 » 1) B (3 »4) » C (5 » 2) by reflection in the 


X-axis. 


EH Alexandria Governorate 


Answer the following questions : 


East Educational Directorate 
Math Supervision (B) 


Choose the correct answer : 
(1| The image of the point (1 » 3) by translation (4 »— 2) is 


(a) (3 » 1) (b) (3 »— 1) (c) (5 » 1) (d) (5 »— 5) 

|2 | The square has ee line of symmetry. 
(a) 1 (b) 2 (c) 3 (d) 4 

(3) The sum of the measures of the interior angles of the triangle equals += 
(a) 90? (b) 180° (c) 360° (d) 108? 


4| The image of the point (— 3 » 4) by rotation about the origin point with an angle of 


measure 90? is «e 


(a) (4 »3) (b) (-4 $3) (c) (3 »4) (d) (-4 »—3) 
(5) The sum of measures of the interior angles of a hexagon is e07- 
(a) 180? (b) 360? (c) 540? (d) 720? 
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Complete : 
(1| The line segment joining the midpoints of two sides of a triangle -ee 
(2| The image of the poli (5 » — 3) by reflection in the y-axis is e- 
[3] The perimeter of the rhombus whose side length is 8 cm. equals +- 
[4] In the opposite figure : 
mi YS = cci o 
The sum of the measures of the interior angles of the quadrilateral 
equals ---.-«- z 


ej 


[a] In the opposite figure : 
D E » O are the midpoints of AB ; BC AC 


respectively » AB = 6 cm. §D IS 
» BC 2 8 cm. » AC - 10 em. | 
B 
C 


Find : The perimeter of A DEO B E 


[b] In the opposite figure : 
m (Z A) = 80° aD 
m (Z D) = 120° 
»m(Z CBE) = 130° ,BCAE t 
Find : m (Z C) 


4 | [a] Using the lattice » draw A ABC where A (2 +0) B (0 +3) sC(-3 52) 
» then draw its image by reflection in the X-axis. 
[b] In the opposite figure : " 
DE // YZ 
:m (Z ZDE) = 50° 
»m (4 YXZ)=70° »X EDZ 
Find with proof : m (Z Z) ¿m (Z Y) » m(Z bnan 


B [al Ti the opposite figure : 
AD L BC , AD =24 cm. 
»AB =26 cm. » AC = 30 cm. 
Find : [1] The length of BC 
(2| The area of A ABC 
[b] Using the square lattice » draw A ABC where A (5 »4) 5B (-251),C(1 56) 
» then find its image by the translation (2 » — 2) 
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fi 


G | El-Kalyoubia Governorate ARN matn supervision 
OO, <TC 


Answer the following questions : 


Choose the correct answer : 
[1] The rhombus whose two diagonals are equal in length is called a +77 
(a) square. (b) rectangle. (c) parallelogram. (d) trapezium. 
(2) The image of the point (1 » 5) by rotation about the origin point by an angle of measure 90° 
is the point A E 


(a) (5 » 1) (b) (- 1 $5) (c) - 5 » 1) (d) (1 »— 5) 
[3)The sum of measures of the accumulative angles at a point equals =Ê " 
(a) 360 (b) 180 (c) 120 (d) 90 
(4| The number of axes of symmetry of the isosceles triangle is «7 
(a) 1 (b) 2 (c)3 (d)4 
(5]In A ABC > if m (Z A) = 50° and m (Z B) = 100? » then m (4 C) = vere x 
(a) 100 (b) 80 (c) 50 (d) 30 


Complete each of the following : 
The quadrilateral whose two diagonals bisect each other is called «+--+ 
The ray drawn from the midpoint of a side of a triangle parallel to another side is eese 


E 


The measure of the identity rotation angle is +7717% 
The image of the point (3 »— 2) by translation (X — 1 » y + 6) is se 


The triangle has two 7 angles at least. 


@ (8) (s) fs 


— 


[a] In the opposite figure : 
DE // CB 
¿m (4 D)- 50? 
and m (Z B) = 60? 
Find : m (Z C) and m (Z BAC) (Show the steps) 
[b] In the opposite figure : 
AF N BD = {C} » m (4 B) = m (4 D) = 90° 
»m (Z ACB) = 60° 
and m (Z F) = 110° 
Find with proof : m (Z A) and m (Z E) 
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[a] In the opposite figure : UU À w 
D is the midpoint of AB ; E is the midpoint of BC oy x 
» and F is the midpoint of AC 


: AB = 4 cm. BC = 8 cm. and AC = 6 cm. 
Find : The perimeter of A DEF 


[b] In the opposite figure : 
AD L BC ; AB - 26 cm. 
» AD = 24 cm.and BC = 28 cm. 
Find : a 
— — C D 
The length of each of BD and AC 7 um. 


E gt 


Y c 


[a] In the coordinates plane » draw A ABC where A (2 50) B (3 2) 5C (1.4) 


» then find its image by reflection in the y-axis. 
D 6cm. A 


[b] In the opposite figure : 80 


ABCD is a parallelogram £ 
where m (Z A) = 80° 


» AB = 5 cm. and AD = 6 cm. C B 
Find : m (Z B) » m (Z C) and the perimeter of the parallelogram. 


7 East Zagazig Educational Administration 
El-Sharkia Governorate : j Ahmed Waheed Language School 


Answer the following questions : 


Choose the correct answer : 
[1| The sum of the measures of the interior angles of a triangle equals -+ 
(a) 90 (b) 270 (c) 180 (d) 360 


(2) The quadrilateral in which only two sides are parallel is the -e 


(a) parallelogram. (b) rhombus. (c) rectangle. (d) trapezium. 
[3] ABCD is a parallelogram. If m (Z C) = 130° 5 then m (Z A) = eee ° 
(a) 130 (b) 50 (c) 65 (d) 40 


(4) ABC is a right-angled triangle at B » then (AB)? = +-+- 
(a) (AC) -(BC) (b) (AC)? =(BC)?_ (c) (AC)? + (BC)? (d) non of them. 
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(5| The image of the point (— 1 » 3) by translation (— 3 »0) is 077777% 
(a) (- 2 :3) (b) (-4 :3) (c) (- 4 »0) (d) (- 1 20) 


Complete each of the following : 


(4 |The ray drawn from the midpoint of a side of a triangle parallel to another 


side eeren the third side. C 
(2|In the opposite figure : 
m(Z C)z ere o i 
0 
A B D 
(3| The sum of measures of the accumulative angles at a point equals =+ " 
(4 ] enm is a rectangle whose two diagonals are perpendicular. 


(5| The image of the point (5 » — 4) by rotation about the origin point with an angle of 
measure 90? is «e 


» then find its image by rotation about the origin point with an angle of measure 180° 


A 
[b] In the opposite figure : 


ABC is a right-angled triangle at B 
; BC 26cm. » AB 28cm. 


8cm. 


Find : The length of AC 


E} [a] In the opposite figure : Fe A 


ABC is a triangle in which D » E and F are the midpoints E 
of AB » BC and CA respectively » BC = 16 cm. » AC = 12 cm. 


Find : The perimeter of the quadrilateral DECF with proof. 
[b] In the opposite figure : 

EF LFB .DA Qn FB - (C] 

»m (4 ACB) = 66° 

sm (Z E) = 104° 


Find : m (Z D) 
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[a] In the opposite figure : 
ABCD is a rhombus in which m (Z ACB) = 35° 
» ACN BD = (M] . AB =5 cm. ,DM=3cm. 
Find : (1) m (Z DCA) 
(2| The perimeter of A ABD 


[b] On a square lattice » draw A ABC where A (1 » 1) » B(4 $ 1) 5 C(4 $4) sthen draw its 
image by reflection in the X-axis. 


Answer the following questions : 


Tala Educational Administration 
Mathematics Orientation 


El-Monofia Governorate 


1 | Choose the correct answer from the given ones : 


[1] The measure of the interior angle of a regular pentagon is =- 


(a) 60° (b) 90° (c) 120° (d) 108° 
[2] The image of the point (3 » 3) by rotation R (O 990°) is sees. 
(a) (- 3 93) (b) (3 »3) (c) (3 »-3) (d) (-3 ,-3) 
(3] In the triangle XYZ » if m (Z Y) 2 90? , then Gy + (¥Z)* meeeeeeme 
(a) XY)? (b) (YZ) (c) (XZ)? (d) XZ 


[4] If the diagonals of a parallelogram are perpendicular » then the shape is sree 
(a) rectangle. (b) square. (c) rhombus. (d) trapezium. 


[5| The length of the line segment joining the midpoints of two sides of a triangle equals 
enne the length of the third side. 


(a) fourth (b) half (c) third (d) fifth 


Complete the following statements : 
(1] The identity rotation has an angle of measure eee. x 


(2| The measure of the exterior angle of a triangle is equal to ee- of the measures of 


the two interior angles not adjacent to it. 
(3] The image of the point (3 » 5) by the translation (2 9— 1) is «e 
[4] In the opposite figure : 

The value of X = ............... 
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(5| A rectangle has the dimensions 3 cm. and 4 cm. 
» then its diagonal length is «+--+ cm. 


[a] In the opposite figure : 
ABCD is a rhombus 
»m(Z ABD) = 65° 
Find : m (Z A) with the proof. 
[b] In the opposite figure : 
m (Z B) 290? ,D E AB 
>» AD = 11 cm. 
; BC = 12cm. sDC=13 em. 
Find : The length of each of DB and AC with the proof. 


llcm, 


E} [a] In the opposite figure : 
X is the midpoint of AB » XY // BC 
»YZ//CD »CD=8 cm. 
CT) Prove that : Y is the midpoint of AC 
(2| Find : The length of YZ 
[b] In the opposite figure : 
ABCD is a square » EC BC 
,BC = CE » AC // DE 
Prove that : ACED is a parallelogram. 


[a] In the opposite figure : 
ED // CB 
m (Z C) s 50? 
»m (Z ADE) = 70* 
Find : m (Z A) in degrees with the proof. 
[b] In the opposite figure : 
BDN AF = {C} » m (4 B) = 110? 
sm (Z A) = 40° 
, BD// EF » AB// DE 
Find with the proof : m (2 CFE) 
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Dm El-Gharbia Governorate M 


Answer the following questions : 


4 Central Maths Supervision 
Tanta Modern School 


E Complete : 


[1] The ray drawn parallel to one side of a triangle and passing through the midpoint of 
another side .-............. 


_2| The measure of each exterior angle of a regular hexagon equals » 


(3| The square is --+------------ with a right angle. 


[4] The number of axes of symmetry of a rectangle equals 


_5 | The number of sides of a regular polygon if the measure of its exterior angle equals 120? 
CREO sides. 


Choose the correct answer : 


|^ | The image of the point (3 »— 1) by translation one unit in the positive direction of y-axis 
followed by reflection is y-axis is =- 


(a) (1 »3) (b) (-3 $0) (c) 3 $1) (d) (3 »0) 
[2] The number of diagonals of the pentagon is =- 
(a) 3 (b) 5 (c) 7 (d) 9 
[3] The parallelogram which has two adjacent perpendicular sides is a e+. 
(a) square. (b) trapezium. (c) rectangle. (d) rhombus. 
[4] Any triangle has at least -++ acute angles. 
(a) 1 (b) 2 (c) 3 (d) 4 
(5 | If two lines intersect » then each two vertically opposite angles are -.---.--..--- 
(a) supplementary. (b) complementary. 
(c) equal in measure. (d) parallel. 
[a] In the opposite figure : A 
F BO +X OY are the midpoints " " 
of AB » AC » DH , DF respectively. 


» BC = 20 cm. 
m (Z FMH) = 90° , MH = 6 cm. 
Find with proof : FM , YX 


B Y\/X C 
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[b] On a square lattice » draw the image of the square ABCD where ; 
A(1 51) 5B(3 51) 5C Q $3) » D (1 » 3) by reflection in the y-axis. 


[a] In the opposite figure : 
ABCD is a quadrilateral in which 
m (Z A) = 90° 


OZ 


Find : The value of X D 4 


AY 


[b]In the opposite figure : 
DE // BC 
əm (Z D) = 100° 
,m (Z C) = 30* and AC DB 
Find : m (Z BAC) 


[a] In the opposite figure : 
AD L BC , AD 2 24 cm. 
» AB = 26 cm. » AC = 30 cm. 
Find : [1 |The length of BC 
(2|The area of A ABC 
[b]In the opposite figure : 
CE N AD = {B} »m(Z A) 2 50? m (4 C) - 70? 
» m (Z D) = 130° and m (Z F) = 90° 
Find : m (Z E) 


10 El-Dakahlia Governorate AA d 


Answer the following questions : 


ER Complete each of the following : 
(4 |The square is -eee with a right angle. 
(2|The image of the point (— 1 » 3) by translation (4 »— 2) 1S vrrreeeeeeeees 
(3 |The line segment joining the midpoints of two sides of a triangle is -= to the third side. 


(4|The measure of any of the exterior angles of an equilateral triangle equals à 
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(5 |In the opposite figure : D 
ABCD is a rectangle 


» its area IL SR ROT cmt 


[a] In the opposite figure : 
ABC is a triangle » D , E » F are the midpoints 
of AB; BCs CA respectively 


: AB = 8 cm. » BC = 10 cm. »>CA=6cm. 
Find by proof : The perimeter of A DEF 


[b] Using the lattice , draw A ABC where A (1 0) B (0 52) andC (-3 51) 


» then draw its image by reflection in the X-axis. 


[a] In the opposite figure : 


AD 1 BC > AB - 15cm, 
»>BD=9 cm. » AC = 20 cm. 


Find by proof : The length of each of AD , DC 
[b] In the opposite figure : 

A ABC is an equilateral triangle , BD N AE = {C} 

m (Z D) = 130? » m (Z E) = 90? 


Find by proof : m (7 X) 


Choose the correct answer from those given : 


(1/The image of the point (2 » — 5) by reflection in the Y-AXIS is «e 


(a) (2 »— 5) (b) (2 »5) (c)(-2 5-5) (d) (5 $2) 
[2| The sum of measures of the interior angles of a pentagon equals -++ P 
(a) 180 (b) 360 (c) 540 (d) 720 
(3|ABCD is a parallelogram » if m (Z D) = 110° 5 then m (L C) Soeren » 
(a) 40 (b) 70 (c) 110 (d) 180 
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[4] In the opposite figure : 


The area of the shaded part = == the total area of the shape. 
4 3 

(a) 5 (b) 4 

c) $ (4$ 


(5| The image of the point (3 »— 4) by rotation around the origin point with an angle of 


measure 90? is -- 
(a) (7354) (b) (4 +3) (c) 3 »-4) (d) 3 94) 


[a] In the opposite figure : D E 


EEDA » DA // CB 
»m (Z EAB) = 110° K 
»m(ZC)=70° 
Prove that : ABCD is a parallelogram 
[b] Using the lattice » draw the line segment AB where A (5 »0) » B (0 »4) » then find its 


image by rotation about the origin point with an angle of measure (- 90°). 


V utm V 
i CUORE 
i 


Answer the following questions : 


E Choose the correct answer from those given : 


(1| The sum of measures of the interior angles of a triangle equals 


(a) 90° (b) 360° (c) 180° (d) 540° 
(2| The measure of each angle of a regular hexagon equals = 
(a) 720? (b) 120? (c) 135° (d) 90° 
|3| The image of the point (2 » — 3) by reflection in the X-axis is the point «9 
(a) (-2 »—3) (b) (2 »3) (c) (- 2 »3) (d) (-3 »2) 
[4] The diagonals are equal in length and perpendicular in the + 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 


[5] The measure of the exterior angle of the equilateral triangle equals ------ 
(a) 30? (b) 45? (c) 60? (d) 120? 
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Complete each of the following : 

(1| The number of diagonals of a pentagon is e- 

(2| The image of the point (2 5 5) by translation (1 » 2) is the point «e 

(8| The ray drawn parallel to one side of a triangle and passing through the midpoint of 


another side -++--++ the third side. 
(4| The image of the point (1 » 7) by rotation about the origin point with an angle of 
measure 180° is the point e- A 
(5 | In the opposite figure : Pd B 
m (Z B) = 90*, AB = 5 cm. AC = 13cm. , - 
clhen BÜ oos 


[a] In the opposite figure : 
EC FA - [D] »m (4 A) 2 85 » m (Z C) = 110° 
m (Z F) 2 95? , m (Z E) = 30° 
Find : m (Z B) 


[b] In the opposite figure : 


m (Z B) = 90° 

»>AB=6cm. g 
: BC =8 cm. s 
Find : The length of AC 


C 8cm. B 

EJ [a] In the opposite figure : D n E 

DE // BC e 

»m (Z D) = 55? N 

m (4 BAC) = 85? PUN 

Find : m (Z C) >m (Z B) F ` 

[b] In the opposite figure : Pr X. 

AB = 5 cm. » BC = 8 cm. » AC =7 cm. ^S D$ 

» D » E and F are the midpoints of AB JF 

» BC and AC respectively. c B 


Find : The perimeter of A DEF 


[a] On the square lattice » draw the triangle ABC where A (1 » 1) S B (5 » 1) 5C (3 55) 
» then draw the image of A ABC by reflection in the X-axis. 


[b] On 1 the square lattice » draw AB where A (4 +3) B (- 1 » 1) » then find the image 
of AB by translation (2 »— 1) 
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IB El-Beheira Governorate "9L 


Answer the following questions : 


Shobrakheet Educational Directorate 
El-Shabab Official Long. School 


Complete the following : 
[1] The image of the point (2 » 3) by translation (€ —3 »y — 2) is vse 
(2] The measure of each angle of a regular hexagon equals -= 
(3) ABC is a right-angled triangle at B » AB 26cm. » BC = 8 cm. s then AC = vee cm. 
[4] The image of the point (2 » 1) by reflection in the X-axis is «+--+ 


(5| The number of axes of symmetry of an isosceles triangle is +777 => 


Choose the correct answer from those given : 
(1] The measure of the exterior angle of an equilateral triangle is 7 


(a) 30 (b) 45 (c) 60 (d) 120 
[2| The diagonals are equal in length and not perpendicular in the -----+--+--- 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 
(3| The edge length of a cube whose volume is 27 cm? is «mn cm. 
(a) 9 (b) 3 (c) 27 (d) 6 
[4] The length of the line segment joining the midpoints of two sides of a triangle 
equals ..-«- the third side. 
(a) half (b) twice (c) fourth (d) third 
(5) A ABC is right-angled at B » m (4 A) 2 50? , then m (4 C) = verre » 
(a) 90 (b) 50 (c) 40 (d) 60 


[a] In the opposite figure : 

XYZ is a triangle in which : XY = 8 cm. » XZ = 6 cm. 
» YZ = 10 cm. » D » O » E are the midpoints 

d XY YZ XZ respectively. 

Find with proof : The perimeter of A DOE 


[b] In the opposite figure : L 
XYZL is a quadrilateral in which Say, 
m(Z Y)=m (4 L)=90° x 
XY 27 cm. » YZ 224 cm. » XL = 15 cm. E 
Z 24cm. X 


Find : The length of each of XZ and LZ 
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EJ [a] In the opposite figure : 
AB and ED are perpendicular to BD 
: BD) AO={c} 
sm (Z A) 30? »m(Z O)- 120° 
Find : m (Z E) 


[b] Draw the triangle ABC and its image A B C where A (151) 5B(354) C(5 $2) 
by reflection in the X-axis. 


[a] In the opposite figure : D : E 
m (Z D) = 50° X 
m(Z C)a35* A 
» DE // BC 


Find : m (Z B) and m (Z BAC) C B 


[b] On the square lattice » draw the triangle whose vertices are A (4 » 4) » B (4 52) 
>C (1 » 2) » then find its image by the translation (X — 4 » y — 2) 


Samalout Directorate 


13| El-Menia Governorate El-Ahd El-Geded Language Schools 


Answer the following questions : 


Choose the correct answer : 
(1) The image of the point (— 1 »3) by translation (4 »—2) is ee 


(a) (3 » 1) (b) (3 »- 1) (c) (5 » 1) (d) (5 »—5) 

[2] The measure of the exterior angle of the equilateral triangle equals ---.-.-.--.-.-. ? 
(a) 60 (b) 45 (c) 30 (d) 120 

(3| In a parallelogram ; if the adjacent sides are equal in length » then the shape is +e 
(a) trapezium. (b) rhombus. (c) square. (d) rectangle. 

(4| The number of the diagonals of a pentagon is =e- 
(a) 3 (b) 5 (c) 7 (d) 9 

[5] Any triangle has at least ----------- acute angles. 
(a) zero (b) 1 (c) 2 (d) 3 

Complete each of the following : 
[1] The sum of measures of the interior angles of a triangle equals -+ x 
[2] The line segment joining the midpoints of two sides of a triangle is -+ the third side. 


135 


Geometry and Measurement 
[3] If A XYZ is a right-angled triangle at X » XY = 12 cm. and XZ = 9 cm. 
so then YZ 2 cm. 


(4) The image of the point (— 1 » 2) by rotation about the origin point with an angle of 
measure 90? is -.. e 


(5| The sum of the measures of the accumulative angles at a point equals == j 
[a] In the opposite figure : L 
XYZL is a quadrilateral in which : Son, 
m (Z Y) 2 m (Z L) = 90? x 
» XY 2 7 cm. » YZ = 24cm. » XL = 15 cm. E 
Z 24cm bd 


Find : The length of each of XZ and LZ 


[b] In the opposite figure : 
XYZ is a triangle in which XY = 6 cm. eS: Ecm, 
XZ =8 cm. YZ = 12cm. 
e Seep wei Y o 
,E »D »O are the midpoints of XY » XZ » YZ respectively. — ^ ibd 
Find : The perimeter of A EDO 


tr 


E [a] In the opposite figure : z. 
DE // CB 
m (Z D) = 50° 
m(ZC)z35? 
Find : m (Z B) and m (Z BAC) 


a 
> 
ec 


[b] In the opposite figure : 
m (Z A) = 90? 
Find : 
The value of X C? 


[a] In the opposite figure : D A 
ABCD is a parallelogram in which AB = 5 cm. 
>» BC =8 cm. »m (4 B) = 135° E Os 
Find: '!m(ZC)  |2)The perimeter of the parallelogram ABCD 
[b] On the square grid » draw A ABC where A (1 > 1) »B (4 » 1) » C(4 » 4) 
» then find the image of A ABC by reflection in the X-axis. 
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Administration of Distinguished 
& Governmental Language Schools 


diss 
Assiut Governorate CI 


Answer the following questions : 


Choose the correct answer from those given : 
[1] The image of the point (3 »— 2) by reflection in the Y-AXIS İS «e 
(a) (3 »2) (b) (-3 »—2) (c) (- 3 »2) (d) (- 2 »3) 
|? | The diagonals are equal in length and perpendicular in the =- 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 


,3 If the image of (5 »— 3) by rotation about the origin point is itself » then the measure of 
rotation angle is =e- 


(a) 90? (b) 180° (c) 270? (d) 360° 
(4| The measure of each angle of the regular hexagon equals -+++ 
(a) 60? (b) 108? (c) 120? (d) 135? 


(5| The angle whose measure is 135? is e- 


(a) obtuse. (b) right. (c) acute. (d) straight. 


Complete each of the following : 
[1] The measure of the exterior angle of the equilateral triangle is =+- i 
(2) In A XYZ »if m (4 Y) 2 90? ; then (XZ) = -+-+ en 
.3) The ray drawn from the midpoint of a side of a triangle parallel to another side -+--+ 


[4] The length of the line segment that joins the two midpoints of two sides of a triangle 


equals eee the length of the third side. 
[5] The sum of the measures of the interior angles of a triangle equals eee- a 
[a] In the opposite figure : A A" 
X » Y »Zare the midpoints of AB » BC , AC respectively lo 
»AB =6 cm. Éx P 
; BC 2 8cm. | i 
»sAC= 10cm. 5 E E 
Find : The perimeter of A XYZ - 8cm. oe 


[b] Draw on a graph paper A ABC in which A (1 » 1) B (3 »4) C (5 32) 
» then draw its image by reflection in the X-axis 
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Geometry and Measurement 


a [a] In the opposite figure : 


ABC is a triangle in which | E 
m (Z B) 2 90? , AB 2 7 cm. BC 2 24 cm. 


C 24cm. B 
Find : The length of AC 
[b] In the opposite figure : 5 " 
ABCD is a parallelogram » AB = 5 cm. 
BC 27 cm. »m (ZB) = 120° S 
Find : [1] m (Z C) » m (Z D) a 


(2) The length of each of AD and DC 


a [a] Using the translation (X » y) ——» (X 3 » y — 2) » find the image of the point (— 3 » 5) 


[b] In the opposite figure : 
AB 1 BC BD(|AF-ÍC] 
sm (Z A) = 30? » m (Z D) = 90? 
»m (Z F) = 120? 
Find with proof : (1| m (Z ACB) [2]m (Z E) 


IN Luxor Governorate 


Answer the following questions : (Calculator is permitted) 


Choose the correct answer : 
[1] The sum of the measures of the exterior angles of the triangle is 7 
(a) 90? (b) 180? (c) 360? (d) 270? 
(2| The diagonals are equal in length and not perpendicular in the == 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 
3| The measure of each angle of the regular pentagon equals -+ 
(a) 60° (b) 108? (c) 120* (d) 135? 


(4| The image of the point (3 » 5) by rotation about the origin point is itself » then the 
measure of the angle of rotation is «7 


(a) 90? (b) 180° (c) 270? (d) 360° 
(5| The triangle has at least two =- angles. 
(a) acute (b) right (c) obtuse (d) reflex 
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Complete : 
(1) The sum of the measures of the interior angles of a quadrilateral equals -+++ , 


(2) The image of the point (4 »— 1) by rotation about the origin point by an angle of 
measure 90? is ............... g 


[3] In A ABC > if m (4 B) = 90° » then (AC} = (AB)? + (e p 
(4| The line segment joining the midpoints of two sides of a triangle is ===- 
to the third side. 


(5) The image of the point (3 5 1) by translation : (X » y) ——> (X »y - 1) is eee 


Final Examinations 


[a] In the opposite figure : 


XYZ is a triangle in which XY = 6 cm. NS %p, 

D d 
»>XZ=8cm. »YZz 12 cm. » D »O » E are "ms" zn 
the midpoints of XY , YZ » XZ respectively Z EA Bt. 


Find : The perimeter of A DOE 
[b] In the opposite figure : 

BC // ED » m (Z E) =40° 

əm (Z B) = 50? 

Find : m (Z BAC) 


[a] In the opposite figure : 


ABCD is a parallelogram » m (Z A) = 65? 
» AB 28cm. » BC = 5cm. S 
LN 


Find : (1| m (Z B) (2) The perimeter of ABCD A iux B 
[b] In the opposite figure : m 

m (4 X) 2 90? » XZ = 12 cm. x 

»ZY - 20 cm. v 

Find : The length of XY r == 


< 


[a] In the opposite figure : 
AEN BD={c} 
:m (Z A) 2 40? » m (Z B) = 60? 
:m(Z D) = 130? » m (Z E) = 90? 
Find : m (Z F) 
[b] On a square lattice » draw the image of the triangle ABC where : A (1 »1) 5B (3 34) 
;» C (5 » 2) by reflection in the y-axis 
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GUIDE ANSWERS 


st 
PREP 
2024 


SECOND TERM 


Answers of unit one 
Answers ofExercise 1 


a 

m miS. 
83-4) --5»-4. (C3) 2» 8E 
(y 1 

op -C3) --:2 

910004? 2 (5) = (4) a5 
sjas?-(4$) -(3)-Z 
(3-32) - (18) = 286 

8 

mee Deeded 


[4 X *(-)7 35 x(-33)--5 


Unit One 


eo Bw Bea Be Be 
$)(b) ([7)c) [8o (9b Hib) 
[113 [2)2 [3)3 42 
(5)5  (s2 -+ DE: 
-à f aq) 81 , 243 ag ( 
8| $ {10} 3 3) 6 aA f (1) 
3 
ee OD p$- 38-58 
3 
gsv-0c9-$3c9) 
sd.wcZha-l 
uc iE 8 
la *bisi- 112 d 
B xy-2-9«1«C3)-cs 
=9x4%4427=2+27=0 


E wb? +b c- 8 abe 
=(-4) x2 +2?x 3-8x(4)x2x3 3 


--d i -: 
= x444x=4+6= t +346 s4 


[10] 
31«2.2.2 3 2 l 2 4v 
mx y z= (3) x(3) «C$ 


o 


x 
| 
1i 


— 
} 
~ 
' 
wie c 
— 
ta 


[4] X? y! z? = 1 from (1) 


»X+y=-2 + «i-a 


Answers of Algebra and Statistics 

(D The volume of the cube =(14)" =(3)' = Zem? 
Baw [8(b) 

The orderis :(-3)' CH) » C4) »(2)° 


Answers of Exercise | 2 
a 342 5 3 
(3) =(4) E] 


(2-(3)*--(4) --3& 
Gy" «0 «ss 
or *=4 
(3) ^--QY--$ 
gy + $=) =F 
may =) = 
D NN C 


a 

(1)3 *?-523*281 [2)26*1-3-*32 95] 
stt- $)z ps — [4] 25+ 4-3-2 2 24 = 16 
(5)(- 357? x - 2) -5 2 (- 3 x (- 25 29 x4=36 
(8)x**5-5xy 12 x! y 


ab 
ao 


ah  i6atbt 
Ola ue 


2x? 25x2 
ams 2 x 

ay oy? 
aa? x4 

y =F 


ME - ax) «2 x? y e ix! y 
y 
Prue 3944-6, 9 34-6-1 
(8) 2665 xa net $ -— 
zm2xaz2x122 


g:50)"-QO'-4 
(3) " «(^ = 305 


Fa 


s [Gy] =)" = Gy" es 
4$» 4) «i21 

(3) x(3) -(4 « 3) =1%=1 
OGG pr 


Be Bw {3} (c) [4](d) 
[s)t) — [8)(a) (714) [8](c) 
[$](d) — oc) fni (c) 12) (d) 
{13} (c) 


$(1)"-(y-$ EZATT mE 


ny 125 


At:y=- 4 
The result = 12 x (- 4)=-2 


a 
yeh. ee (3) (3) C3) 
xd 
=) (4) =-G)=-% 
mcg DY rg 


BH x*y=(4)'«(3)'=-4%2 onde 
gr) xpi 
CD +t 


"dci $i 


-i 
cob d 


P 
Oa 


— ————— 
gus az (3) (c 3!) 

f4) zero (s)4 [$)2x 
o 


The area of the square = (2X) = X? = $X* cm 


(D The volume of the cube = (28) = 4"? 


-28 
= cm 


B 

The area of the shaded part 

= the area of the great square — the area of the small square 
-Gxy -a». 2x2 -x Xx: cd 


EE aoe 
Then 4 the number = i x#=12 


D x 5y*-xxx'*xy^zxixy" 


-id xs)". xai 


(*3LHS.-5* (55-5) = 5* 05-5) - 9 x S'- RHS. 
(81315 4.34 234 (3 4. 1) 24 x 3^4 
i.e. 35 + 3^ is divisible by 4 


Answers of Exercise | 3 


g--1i Astat ed, 
G&iy'-2  (C3y'-c3-2 


($02? 2 ($5) * - (19) «25 
(8Sa2*«($)'-$ 

BBs’ x3 a3 tH g 
(2)2-2x 2-3 22-249 29-5. "kd 
()3;- 3!-62433227 


($£5«6-1-c»-6 


— $C ————————————— 
[3 6 25-125 (079 «37» 1e d 
— e 
zat 1x27 2 (279 227? 


n 


ait 


(2]2-?*5-*279421 


Unit One 


a 
[1318!-2-C-»2g22 64 
[3)23-2-€ 9-3 2252 16 

35-3 Tm 1 
gp 3 orte a 

[6 

ra ial 
(6)(9?*!-5-32 (9-732 9 = 729 
(7]03-?x3'-*r!-9!x3-571 227x332 
[811 x2*21x 162 16 


meN, UR n 
=(107' 716 

- y 

(02 o% a 

[a]x?- ac: [5)x?-?-! 2 x?» 1 

[8)c7 5-22 c-7 =4 Tata lb? 


Ba? Paan 
ho x-®x x®=x%=1 j 

Eg- 
faa] x 2-3- 9-1. x? 


ixl. 2aXx-61-C3)-- 4). x-1. 


Mak. 


(y?sy A 


Hi 


Gia uat 2 ant? . ae Laus? 
b? 273$-* p2-4 b? 
asx?*«axx «(c 'y2x'e24 x^? 
=x?+-1+2 
x 
gj m wx? 
(4)-2.x? (8] £ [8)3 a? 
@x*y? 2H Sı 
ao) -2 "0 faji saf 
(3) 4 
Bo (8) Be) me) 
[5]%) (S)b) Fa (8) (d) 
(9) (d) med Mo) (72) (a) 


EI 


Answers of Aigebra and Statistics 


Om 2 a> (S» [Se 


ta) 
(3]« 


a LE substituting b = 0 send ej (undefined). 


D Ma x=-2 sy=2 
Then: (-3) (H = G 
[B]At x=-1+y=2 
Then: (- 3) 'x(3) =-$* He =-3 
(27-3 +H? = +g)" 
E xP) to 22b= 


B Wy zt — 204335. 210,34 
Qx2x35  (2x3p 20x3 


229-1035-553-! 2] 


Qxay**!sgr* - Qu! x39*!,25-7n 


2% 328+! 2% x 32a! 
=Perl-2e-n x giert-2o-t 
z2!^"x 39?22!-^ 

Whenn 23 «1hen2! 7^ 22/72 227? 2] 


(E) The height of the jump = 2? 27 * 
223-6942! 


= 128 times of its length 


(B (1) In 2 years the population will 
be 2 (1.03)? = 2.1218 millions. 
[8 The population now = 2 ( 1 03)* = 2 millions. 
|13 The population last year was 
2(108 y! 2 T. 1.94 millions. 
(1122*! 22*x223x2z26 
[2)4 2(2x2/ 22" x2^2 3x3=9 
meray *ertk272l1xd-] 
(4)2-!22*x27!»3x1--3 
@ a! p = a x a b a (a p)? 
25(5x4)"=sxies 


[e 


The order is : (- 5)5 (D)e ,2-? 
si- 272, (- 5)? 


Answers of Exercise | 4 


E The numbers which are in the standard form are 
(1) * (4) +(6) and (8) 


8 

[116 x 10° fej-2x10*  [3]7x 10* 
[a3]1.9x10' — [5]4687 x10 [6]5.8 x 1O 
13 | 

(116x10*  [2]53x10* (3]864 x 10-4 


[4]4.21 x10" [8]2.50003 x10. (8]- 3.00501 x 10° 


OB (5.1 x 10") km? 
B (1.67 x 10) gm. 


GB The velocity of light = 300 000 x 1000 


= 300.000 000 
= 3 x 10" m/sec. 
E 1 x 1075 seconds 
B 18 zeroes 
Ø (2)68 = 10° (2168 x104 | 
(3]72 x 10" (4175 x107 
(8]-324 x 10° (6]- 7.025 x 10° 
(7)4 x 10! (8/5 x 10" 
(8]36 x 107 (10) 2.0205 x 10” 
gi [8]« 3|« [a]« 
(s]» (8]» 3]» [8]» 
ff] The order is 
835x107 51x 107 ,36x 107,52 x 10? 
+ 6.08 x 107* 
Boao Bo Be [o 
(S) [€ Dwa (8 
Se . Bo) — (mia 


(1319.6 x 10? [211722 x 10 = 1.722 x 10* 
(310.502 x 107 = 502 x 10'* 
(4) (44 x 10°) x (32 x 105) = 140.8 x 10° = 1 408 x 10"° 


[5]2 x 10? (8)25.1 x 107 2251 x 10% 
[2)1 x 10? 

(8](625 x 10*) + (2.5 x 10°) = 250 x 107 2 2,5 x 10° 
[4] 


(37 10* (3.8 x 10 + 4.6) = 10* (38 4 4.6) 
242.6 x 10*2 426 x 10° 
[2] 10? (4.54 x 10 + 3.76) = 10° x 49.16 — 4.916 x 10* 
[3] 10 (5.3 x 10 — 0.8) = 107 x 52:22 522 x 10° 
(4) 10° (2.65 x 10— 6.34) = 10? x 2016 = 2016 x 10? 


(B 15x1o9x3x 10? = 15 x 10°= 15 x 107 
(2]14x 10x 7 x 105228 x 10* 2 28 x 107 
(3]8 x 105-4 x 102 2 2 x 10° 
(4133 x 10% +5 x 10 20.66 x 109? 266 x 10% 
Sa x 105? 2 8 x 10? 

[8](2 x 107? 2 4 x 10% 
[7] x 107! * = 10* 


(11800 000 = 8 x 10° ones 
(210.00000006 = 6 x 10 an=-8 
(3]0.00052 = 52 x 10-* 2-4 
(40.000357 = 3.57 x 107 * sne-4 
(5) (0.004)? = (4 x 10y? 

z16x10* 

216x103? Anz-$5 
(6176293 = 7.6293 x 10* z n = 7.6293 
ü 
The earth is the greater 


and the difference between the two diameter lengths 
7 (127 x 105) — (6.79 x 10°) 
= 10? (1.27 x 10— 6.79) = 5.91 x 10° km. 


. wrons G 


[1] The distance from the Sun to the Earth 
=vxt=3x l0 x 8x 60 
= 1440 x 10* = 1.44 x 10! m. 


, d 108 x 10° x 10? 
(2) The time elapsed =~ EET AE 


= 36 x 10 = 360 seconds = 6 minutes 


10° (9.02 + 4.98 x 10) _ 58.82 x 10° 
25x105 — — 25x15 
5.882 x 10* 

25x 105 


22,3528 x 10° 


& 
(31109 — 108 = 10? (10 — 1) = 9 x 10% 
[2]2!9 x 55 2 215 x 24x 515 = (2 x 5)5 x 2* 


z 105 x 16» 1.6 x 10^ 
a 
X= 5 +30 + 400 + 6000 + 90 000 + 400 000 + 2 000 000 
<. X 2 2496435 = 2.496435 x 10° 
Bg o [3] 19 
(4)j12  [s$)45 (8) 143 
Bms xs (3)9 m% 
{5)3 . [8]40 m37 (81 
[8]108 — [10,97 msi — ma-13 
Eze (Ez MR (415 
(sj9 (8.10 [7)86 (822 
[9]-1à4 10-7 
5» i6 E -20 
[4]2 [s]2 [8] zero 
gs [8)23 [8] 1 
G5) 
a Metsa B6- =27 
EE) x (a) Es =9 
(8) FJ "x Ons E 
7 | 


Answers of Algebra and Statistics 


E 16 «944 x6)+3x6x9= 168 


O x=32+y=8  X=-4y=32-4x8=zero 
ee 
Bx-5-» «(GG =(2) =} 


QT-6226x3'23a 
(2)T =6s? =6 x 0.8) 2 3.84 cm? 


Banpo pag p 


8A» 3 hace $x4(À « 1) 22s 


(«9022-5 
[2)3+(96+ 12) x42 35 
[3)(34 96) - 12x42 33 


a-s 
(84 


ms fs e ig enel 
NF-§ m-[R--.m- 


B+ 50 
(9-1 


Bg: 
[4]« 200 


(i@) +8 a (4)|-3\=3 
c a-f- 
&»-I2$| @ aA 
w1] 
Boss (2) 12 

3:42 -+4 [4140.5 
Bus Œ= 10 


(3)-Yis4=-12 (49516 = (25-5 
(5)-100-64 - 436 » 6 
agi- 
(]5*8-5- 48.5 

ES 


HETAT- 4 
DPF -AOT -A= h 


Oo: 094 (231 — (4) 100 

oj [e mi (94 

(Hoff ms att 
mai 33 [w-2 

Bo Bm (se Mw He 
So Ze Hwa Mw fo) 


0591:*2-1«$-3 


Dpp pe- 
e +$-1=4 ake 
ich)» =-}x$x2=-1 
(7 it)4+s=9 a 9=3 
(3) (a « sy 2 (9 =9 
aj-i 


/ The L.C.M. of 3 and 4 is 12 
Sheth eek 
7. The two numbers are 45 and 48 

E 925-101-1624 


Another solution : J6- iF =} =4 


Sfk- ld PE kd 


T: iy. ci y «i- il-1 
s) 9.3 — (aWie-4 
[10] 
(4) - XY 225 2 XY 22525 cm. 
» E is the midpoint of XY 
+ XE=25cm. 


< AB =¥144= 12cm. 
BC =¥625=25 cm. 


[8] : (ABP = 144 
(v (BC) «625 
^ AC =37 cm. 

3] The side length of the square =1049 = 0.7 cm. 
^, Its perimeter = the side length x 4 

=0.7 x4=28 cm. 
(4 | The area of the square = the area of the triangle 
2j x9x8-36cnf 
EAE 7 6cm. 

[5] -* The area of the circle — x r 
* 1542 2x7 ^ à 21544 22 249 
2. f=7949=7 cm. 

(6) -> The area of the circle = ar 
1 616= 22 «e oP 2616+ 22 = 196 
z. r= 196 = 14 em. 


* Its circumference = 2x 122 x 22 
(7) > The area of the square = 121 x $ = 42 m? 


©. The side length = [25 = $ =14 m. 
[8]2 x the width of the rectangle x the width of the 
rectangle = 24,5 
7. The width of the rectangle x the width of the 
rectangle = 12.25 


7. The width of the rectangle 112252 35cm. | [2]: 8X+4=12 a 8X+4-4=12-4 
7. The length of the rectangle =2 x 3.5=7 cm. — 2 TUI 
g M zero [£]-1 [3] zero xi 
———— | [3] : 3X-134 13226 « 13 23X239 
p= merj =t - 3 3x 39 
Ly 100 10 nep SXmR13 
3 3 
^ (3) - (615) -*1997:0094 (4) : 2X M- M 14-14 2 2X= zero 
.2X -Y- 
p — 
o [5] + 8+2xX-8=14-8 2 2%=6 
me x-723 nX-1872347 Pd nX23 
X-10 7 The SS. - {10} (8) -$x-4447 114 axes 
oM X&17213 nX417-17213-17 5 6 
def uin d A X=18 
03- 1)ÉN +. TheSS.=Ø 6 
[3] 5x 220 s5xxl- 2x1 (7):8-2x-82-2-8 -2X«-10 
.-z2X. -10 
axa 7 The SS.= {4} a = Xas 
9 


x 14 = 88 cm. 


Unit One 


ea 


-gx +4 xxġs 
xed 2. The SS.={4} 
(5]-:-44y*4-1344 
syst ^ The SS.= {17} 
(6); m-(-3)=1 2 m43-3=1-3 
sms ^» The SS.» [-2) 
(7): x-7=0 nX-74€72047 
^Xa7 ^ The SS.= {7} 
(8) ~ y - C5) 2-3 “wy +5-5=-3-5 
syz-8 ^ The SS. {-8} 


(8]-: x-64 =124 


» ¥-644612121 
1 X-64464 nd «6i 


" ‘ 3 
x=183 7 The SS. {183} 
(90) -- 8.91 + X= 11.09 

2891 « X-891 7 1109— 891 


2 X22.18 ^ The SS. = {2.18} 

a 

(a) 2x-1=5 a 2X-141=5+1 
2X=6 n 2xxt=6x4 
Xx=3 


Answers of Algebra and Statistics 


[8]--2-5x-220-2 


s-5Xx-l--1.-1 
[8)- 2X 43X «425-25 
45X425-2525-25 


1. 5X=-20 a2. 
^= X=-4 
(10) -- 6x-2x4724 oo 4X47-7=4-7 
2 4X=-3 QE. 
where - 4. is impossible in Z 
^. The equation has no solution in Z 
8 
[1] 2x-6=4 .2x=10 
“X25 
(2) 3X+10X-6=7 .13X=13.X=1 
(3) 7X-14-3X-3=3 .4x-1723 
sn4X220 aas 
[4 3X464+7X-7=12 + 10X-1=12 
^ 10X=13 ^Xs13 
(8]::4x-4-x-3-0 43x-720 
s3x27 axed 
[8)-5x-10«2X«48--16 « 7X-2=-16 
2 71X=-14 ^ X=-2 
G) 2X-6+3X-6-4X=- 
^AX-122-3 X29 
[8]: 3y+6y+ 18-8 y-- 16260 
^ y+34=60 ʻa y=26 
[3]: 2x-X29-5 "X24 
7. The S.S,= {4} 
[23] 5xX-2x=l1l+4 -3X215 
ikas -. The SS. = {5} 
(3): X+3X=18-3 4 X=15 
2X2 d$ ^ TheSS.={ 43} 
[4]: 3X+5X=30-6 4 8X224 
2X3 ^ The $S. = {3} 
(5) 4xX+4=2x-2 44X-2X2-2-4 
4A2X2-6 AX--3 
^ The $8.7 {-3} 


[10 


(6) 3x -62 5 x- 10 2 -6+10=5X-3X 


^4422X ^X22 

^ The SS. = {2} 

[7]: 6a-2=6-2a ^26a€2a2642 
^ 8a28 asl 

z^ The $5. = {1} 
(8)::6x-24-2x-22 x-3 
44X-262X-3 n4X-X2-3 +26 
432x223 ^Xa 

^ TeeSs.2 (23) 

(8) 4(X41)=3(X-1)  .4X4423X-3 
45X2-7 ^s The S.S. = {-7} 
(0) - S(1-2 x) =3 (4442) 

^ 5-10 X= 12+12x 
s5-12212X410X 5-7222X 
sxe-d ^ TheSS.={- 5] 
B? (2:2 [$1 (414 

(5)2 Œ D B-s) years 
[8] (y +4)ycars — (10 (X— 5) years 
müx-6yeas Fatx fex 

[as -x (15) x+2 

Be 26 fe (4) (c) 
[S] (a) [6] (a) Pe) (8) (b) 
17 | 


Since the sum of measures of the angles of the 
triangle = 180° 


(1) X+2X4+2X4+5° = 180° 
“5 X+5° = 180° 45X2175* 
^ X=35° 
^. The measures of the angles of the triangle 
are 35° + 70° 575° 
(2ly+3y+8y=180° = I2y=180° 
ny =ise “Jy =45° 8 y = 120° 


^ The measures of the angles of the triangle 
are 15° +45° , 120° 


(B)a+ Tae 9 - 180° ~» Žastta=90 
s $a=90° 
s a= 90° x 3 = 75° alas 


^. The measures of the angles of the triangle 
are 75° + 15* + 90° 


s CEAB s then X 4 X 3 X 4 20 = 180° 
S8X4202180 = 8X=160° ~ X= 20° 
+. m (4 DCE) = 4 X = 4 x 20° = 80° 


a 

(3]-- DE // BC » DB is a transversal to them 
-. m (Z DBC) + m (Z D) = 180° 
(Two interior angles in the same side of the transversal) 
<. m (4 DBC) = 180° — 110° = 70° 
++: AG // BD » AB is the transversal 
^ m(ZA)2m(Z DBC) (corresponding angles) 
*. 3X+ 10° 2 70* 1. 3X= 0° 
nx zw 

(2]-; DE // AB » DB is a transversal to them 
^ m(Z D)«m(Z DBA) = 180° 
By the same way : m (Z A) +m (4 DBA) = 180° 
^m(ZA)em(ZD) - X«20 22x- 30* 
= 2x-X=20°+30° X= 


[o] 

Let the length of the rectangle = X metres 

7. The width of the rectangle = (X —4) metres 

s's the perimeter = (length + width) x 2 

^ 68 =(X+ X-4) x2 43422X-4 

5n2X238 4Xz38-2219metres 

^. The dimensions of the rectangle are 19 metres + 
15 metres 


Let the width of the rectangle = X cm. 

^ The length of the rectangle = (2 X— 4) cm. 

* 7 the perimeter of the rectangle = the perimeter of 
the square 

^. (length + width) x 2 = 


side length x 4 


Unit One 


n (X42X-4)x2=7x4 

^n X-4)x2=28 ^4á3X-4214 
SA3X218 1X =1843=6cm. 
<. The width of the rectangle = 6 cm. 

s the length of the rectangle = 2x 6-4=8 cm. 


(B) Let the width of the rectangle = X cm. 
^. the length of the rectangle = 2 X cm. 
"= 2X-S=X+6 * 2X-X=5+6 
“Xai 
^. The width of the rectangle = 11 cm. 
and the length of the rectangle = 22 cm. 
^, The area of the rectangle = 11 x 22 242 cm? 


® -7x-2x-25 25 X=25 
=3- 
X= P= 


z. The two numbers are : 10 +35 


(E) Let one of the two numbers be x 
©. The other number = 2 X 
^. X+2X= 108 = 108 
^ xz MÉ =36 


~. the two numbers are 36 , 72 


[15] Let the great number be X 
^. The small number = X - 5 
AxXeX-5z221 Sn2x-5221 
42X226 x=Bo13 
^. The two numbers are 13 » 8 


Letthenumberbe X». its triple =3 X 
43X«X222 Jo 4X=32 
sx2À-s ^. The number is 8 

{E Let the number be X ~. its triple = 3X 
1. 3X-9=6 22 3X15 
sX2d$ es 7^. The number is 5 


KB) Let the small number be x 
^. The middle number = X + 1 
s the great number = X + 2 


Answers of Algebra and Statistics 


“Xe XeleX+2=213 .3X432213 
2n3x-210 s xa 210 23 


7. The numbers are 70 +71 +72 


(E Let the three numbers be X+ X 2» X 4 


^ X+X+2+X+4=966 
^ 3 X= 960 -22320 
<. The numbers are 320 +322 +324 


~ 3X+6=966 


E) Let the three numbers be X+ X 42 4 X 4 
SXtXR24X€42357 +. 3X4+6=357 


3X=351 s xeon 
7. The numbers are 117 +119 > 121 


EI) Let the age of the son be X years 
7. The age of the father = 3 X 
after 2 years the age of the son z (X+ 2) years 
the age of the father = (3 X + 2) years 
X4243X42=52 —4X8€4552 
A4Xz248 sx-n 
7. The age of the son = 12 years 
+ the age of the father = 36 years 


EE) Let the age of Bassim be X years 
^. Amgad's age = X + 2 years + 
Ayman's age = X ~ 6 years 
~X+X+2+X-6=89 “3X-4=89 
43X293 X= 93 = 31 years 
7. The age of Bassim = 31 years s 
the age of Amgad = 31 + 2=33 years + 
the age of Ayman = 31 — 6 225 years + 


E Let the price of one metre of silk = X pounds 


7. The price of one metre of wool = (X + 2) pounds 


“3 (X+2)4+4X=671.3X464+4X=671 
“ TX = 665 “ X=95 

©. The price of one metre of silk: is 95 pounds 
and the price of one metre of wool is 97 pounds. 
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[314 L3 "6m S 
80:5«1-$ 5623 
X21 ^ The SS.- {1} 
Ty RES < X F. B5 
2)-1:*3--1*3 -i0*1-73 
3X 2 2x10 
=F 3x 
3xX=4 x=4 
The SS.= {4} 
6B) x7 4+6X49-(x?-4x44)=15 
2 X?4+6X49-xX74+4X-4=15 
“1OX+5=15 =. 10X=10 
Xl ^ TheSS.= {1} 


[8] 4x744x-3-(4x?-4x+D=14 
2 4X744X-3-4x744x-1=14 


A8X-4214 -8x218 
sxs — smTess-(2] 
E 12x+3=39 212X236 +. X=3 
<. The SS. = {3} 
^ X= 3 satisfies the equation a X - 12 =a 
7-3a-122a 2. 3a—a=12 “ 2a=12 
a=6 


Bi] ~ a + 1 is a solution for the equation 
^ X= a+ I satisfies the equation. 
^ (a*1*2)(a*l1-a)-(a* 1? -a(a 1)+3 
^ 2a+tl=a+2a+1-2-a+3 
^2at+tli=a+4 


"~ 2a-a=4-1] ..az3 


E Let the age of the boy who was bom in 1980 be X 
7. The ages of the two other boys are X— 4 » X —6 
= X+X-4+X-6=41 
43X-0-4b.3xe81 x= Sb =17 
7. The year in which the sum of their ages became 

41 years = 1980 + 17 = 1997 


Answers of Exercise 8 


a 
m-s fe (317 (4)-9 
[8] 1.5 [8]- 0.6 (24 -4 


GB X+3-3<6-3 nXs3 
[1]The $5. 2 (352 51 10+... 


432101234 
[2)The S.S.= (352 51.0) 


+0123 45678 


GB) x+2-2>5-2 = X>3 
~. The SS. = {X:XEQ +X>3} 
{2|xX+4-4>1-4 X>-3 
^ The S.S.={xX:xEQ »X>-3} 
[3]y-545»745 sy»12 
2. The S.S.={y: yEQsy> 12) 
{4)19-14<y+14-14 a5<y 
2. The S.S.={y: yEQsy>5} 
[s)]-1432 X-3«43 22x 
~ The S.S.={xX:XEQ,X<2} 
(8-51 -11 2a «11 - 1d 
2. The SS. 7 [a:3€Q 2«-61] 
[7)-2Xx- 4>12x-4 
^ The SS. = (X: XEQ»X>-6} 
($2 xx$2z1x3 xaş 
2 The SS.= {X:XEQ»xXz 3) 
(si-ix x-4z lx-4 
~The SS. = [x: X€QX2-1) 


em ro 
& 67° 


= X>-6 


2. Xz-1 


(3)33x-242«142 43X«3 
n3xxl«3x4 X«I 
[2)2X43-3«9-3 42X«6 

» 1 td 5 

2. S gi 746x 7 E 
(34X*2-22-10-2 = 4X2-12 

- 5 2E B = 

4xxde 12x4 sXxz-3 
[43]3x-2422542 23X27 

à 1 5T 3 

n3Xx4ixTX 3 xed 
[8]3X-949 «0 49 43X«9 

43xxd «9x1 oX<3 


Unit One 


[8] 1 42X-15-3-1 


, ls-4xl 
n2Xx$35 4x5 


(7]9-6x-9«15-9 


2-6Xx-1»6x- 1 


(8)2-3x-25s4-2 
a-3xx-} 22x- 
3x-2 

[9] : xS24xs 
2. 3X-2422342 


n3xxl2$x1 
(to) 5 X+1-1<29-1 
s5xxlsnmxl 


[mnij4n-2n«220 


=~ 2nz-2 


nne-i 
mi-3m«6m-24»9 


2 -3Xs2 
.x2-2 
23x-22$ 
3x29 
I 


4nL5xs28 


axs? 


2. 2n42-220-2 
s2axla-2x4 


^n3m-24«424»9424 2 3m>33 
2 3mx4>33x4 m> 
a 
[1]6d4-5ds-3-1 ods-4 
[8]6X-5xz 14-2 < X212 
3)-2+8<5X-3X 2 6<2xX 
2 3<x 2 X>3 
[4]8s5X«2X SL8s7X 
< x28 
[S]$ X*12z2X44 2 5X-2X24-1 
53X23 X21 
(B)3X+6<-X+4 1 3X4X<4-6 
2 4X<-2 sxe-2 


x<-4 
[7)3X+62-2Xx-2 
5xX2-8 
[8]2-3X* I5 2 X4 7 
= 1024x 


axs$ 


43X42X2-2-6 
x- 
17-72X4+3X 
xs id 
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Answers of Algebra and Statistics 


[(8)21 y -1s20y-1 

^S201y-20ys-141 ^AycmO 
a03-1s2x- X n1x$x 

. 4 

Kes 
[1]9-1s4X*1-13s17-1 2.8s4Xs16 


A 8x six T siox] 2.2sXs4 
^ The SS.= (25354) 
[29-233 X*2-2«12-2 
Txt sixx «101 nisxe 
1: TheSS.={x:XEQ, ] «x« I) 
[3])9-6» X*6-6»2-6 


n3»X»-4 ^ The $.S.= (051,2) 
üt» B< z (4)x [5)3»a 
[815-5 [7]e [8)» [9]» 
Beo Bw Mw [4](«(5)0) 
(s)d) Fo Be Ble 


a 

When a=4 and b=3 s then a >b 
c=8andd=2,thenc>dthena-c =4-8=-4 
andb-d=3-2=1 

ie.a-c«b-d 

So we see that 

If a» b and c » d it is not always correct that a-c » b - d 


D 
av) 
For example : 
When X2 -3andy 2-5 »then-3>-5 but-3<0 
Ev) 
[4] (X) For example : 
When yz sthen y?= L but L <4 
[8] (x) For example : 
When X24 ,y 2-2 ,itis4x -2«0 


ETE 


(2) (x) 


-8<0 


[6 (x) For example : 
When X=- 4 sy=-9 s then 


X*yz-4(-9)2-13 -13<-9 
[7](x) For example : 

When y=~15X=5stheny?=1 but «5 
[B] (X) For example : 


When X24,yz-2,thenyz4,Xyz-8 
but4 »—8 


[8] (x) For example : 
When X=-2 sy =-4 sthenXy=-2x-4=8, 
xX?=4 but 8>4 

(10) (€) For example : 


When X22 ,yz1;thenX'28,y?- 
but 8> 1 


Let the number of shirts be X 
^40X4705200 +. 40X<200-70 
^ 40 Xs 130 “ X$3.25 
7. The greatest number of shirts Hany can buy is 3 shirts. 
as3x-5sh *a+S5s3Xsb+5 
5313 «xgb*3 ,o 25x55 
3 3 
5 atia? 2 a+r5=6 a=1 
Pt as sbeSsIS — sb-10 


[1 ] The greatest possible value of the expression X + y 
is when X25 , y =7—— the value =5S+7= 12 

[2] The greatest possible value of the expression y — X 
is when y 2 7 3X=-4 
The value = 7 —(—4)=11 

[3] The smallest possible value of the expression X y 
is when X2-4,y-7 
The value 2 -4x 72 -28 

[4] The smallest possible value of the expression 
X?^y? is when X=0,y=0 
The value 2 0? «0? 2 0 


Answers of unit two 


Answers of Exercise 9 


Answer by yourself. 


Answers of Exercise 10 


(11d) (2) [Ba (4) (b) 
[5] (b) feo F (8) (c) 
L I 


(3] -+ The numbers from 1 to 25 and divisible by 5 are 

5410 $15 520 «25 and their number = 5 
/. The probability = A = $ 

(2) -+ The numbers from | to 25 and more than or 
equal to 20 are 20 +21 +22:23 524 + 25 its 
number is 6 

¢. The probability = £y 

*: The numbers from 1 to 25 and each of them is 
a perfect square are 1 +4 +9 +16 +25 and their 
number is 5 


“. The probability = &-i | 


S={1 925354555657 S8] 


1 | The probability of getting an even number 
ste 
$7 


J. 
2 
(2) The probability of getting an odd number 
zd 
2 


| 

(3| The probability of getting a number greater than 
or equal to 6 = & 

(4) The probability of getting a number divisible by 3 
= = 4 

a 


(1 ] The probability that the letter S = 


Unit Two 


l 

E 

(2) The probability that the letter E = + 

(3 The probability that the letter R = zero 

7 | 

The total number of balls = 5 + 3+2= 10 

(37 The probability that the ball is yellow = 74; = 0.3 
5 


3+ 
10 


(2 | The probability that the ball is yellow or red = 


E MM 
~ 10 =03 
3) The probability that the ball is not yellow =——= 


ility that it shows a prime number 
z4 
707 i 
(3) The probability that it shows an even number 
1 


ap ad 


10 2 
[4 | The probability that it shows an odd number 


greater than 3 = 45 


(4 The probability of appearing an even number 
less than or equal to 4 = 2- -d 

[2 | The probability of appearing a number between 
Oand 102 $ =1 

[3] The probability of appearing a number divisible 
by 7= 2 =zero 

[4) The probability of appearing: a number not divisible 
wii 

[10] 

S={1 72535455 6} 

IK) M probability of getting a number greater than 6 
= % = zero., 


EI 


Answers of Algebra and Statistics 


(2) The probability of getting a number satisfying the 
inequality | «x «6 É 

[3] The probability of getting a number satisfying the 
inequality 2 « X «4 - 4 

D] 

[3 The probability that the card carries a number 
whose tens digit is even = 2 = | 

[2] The probability that the card carries a number 
whose units digit is odd = 2 = L 

[3] The probability that the card carries a number 
multiple of 4= $ = 4 

a 

[35 s (1 2253} 


{2} The probability that the appearant number on the 
upper face is 2 = l 


=] 


{2} (b) 
[5)(b) 


(3) (d) 
(6) (b) 


guo 
[4] (c) 

The probability that the pointer stops at yellow colour 

nep Pe 

+. The probability that the pointer stops at the yellow 

ormdcolur- 4+ 2 = 2 


[3] The probability that the student failed 


in science = 1-27 2 


[3] The probability that the appearant number is odd = 2 | [4] -+ The number of succeeded students in both 


The number of red marbles = 2 x 30 = 12 marbles 


"^ The probability of drawing a red ball = 4 
7. The probability of drawing a blue ball = È 
7. The number of blue balls = È x 80 = 60 balls 


[5] 

$= {22 +32 +52 +33 23 +53 355 +25 +35} 

[T] The probability that the tens digit is odd = É = 2 
(2 | The probability that the units digit isodd= É = 2 
[3] The probability that the sum of the two digits 7 = 2 


(4) The probability that the product of the two digits 15 = 2 
a 


^^ The number of red marbles = 22 — 12 = 10 and 


after drawing two red marbles the rest marbles 
will be 20 and the red marbles is 8 


©. The probability that the drawn marble is black 
= 73 
@ 
The number of girls = 20 » The number of boys = 30 
“+ The probability that the student is a boy = 20 = 3 
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math and science is 20 students. 

^. The number of students who succeeded in 
math only = 30 — 20 = 10 students 

7. The number of students who succeeded in 
science only = 24 — 20 = 4 students 

7. The number of students who failed in both 
math and science = 40 — (20 + 10 + 4) =6 students 
7. The probability that the student failed in both 
math and science = £ 


a 

^^ The probability that the first player scores a goal 
= 8-086 
The probability that the second player scores a goal 
= 8 ~078 

7 0.86 > 0.78 

©. The best is choosing the first player because his 
probability is the greater. 

a 

[1] No + because the product of an odd number by 
an even number = an even number. 
ic. The probability of getting an even number is 

the greater, 


[2] Souad » because she wins when the result is 
an even number and its probability is the greater. 


a 
The probability of shooting the shaded part 
The area of the shaded rectangle — 5x 10 sd 


= The area of the external rectangle 20x l0 4 


a 

*: The probability of drawing a red ball = 2 

©. The probability of drawing a white ball 
21-221 


~. The total number of balls = 3 x 5 = 15 balls 


a 

The probability that the drawn card carries a number 
less than or equal to 8 

21-122 

7. The number of cards = 8 x 3 = 12 cards 
^nes12 


Unit Two 


Answers of accumulative basic skills 
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Answers of unit three 


Answers of Exercise 1 


EB C Given )AECE Given 

[3] Corresponding angles. [5] Alternate angles 
B8 
Given : 


m (Z AMB) = 50? , m (Z EMD) =80° + 

m (Z CMD) = 65* , MC bisects Z BMD 

R.TF. : m(Z AME) 

Proof : 

«+ MC bisects Z BMD (given) 

^ m(Z BMC) = m (4 CMD) = 65° 

7" m (< AMB) + m (2 BMC) + m(Z CMD) 
+m (Z DME) + m (Z AME) =360° 

^ m(Z AME) = 360° — 260° = 100° 


8 

Given : AC N BD = {M} „m (4 BMC) = 120 , 
ME bisects Z AMD 

R.T.F. : m (4 EMC) 

Proof : 

-- ACN BD ={M} 

- m(Z BMC) = m (Z AMD) (V0.A.) 

z. m(Z AMD) = 120° , 

*: ME bisects Z AMD 

<. m(Z AME) = m (4 EMD) 

< m(Z EMD) = "22" = 69° 

7 MEBD 

^ m(Z BMC) + m (Z CMD) = 180° 

<. m (4 DMC) = 180° — 120° = 60° 

 m(Z EMC) = m (4 EMD) +m (4 DMC) 

^. m(Z EMC) = 60° + 60° = 120° (The req.) 


[4] 
Given : 
AB=AC ,BD=CD 
R.TP.: AD bisects Z BAC 
Proof : ~ In AA ADB , ADC: 
AB = AC (given) 
BD =CD (given) 
AD is a common side 
^ A ADB = A ADC + then we deduce that : 


(The req.) 


Unit Three 


m(Z BAD) 2 m(Z CAD) 
<. AD bisects Z BAC 
B 
' m (4 EBD) +m (2 CBD) + m(Z ABC) 
+ m (Z ABE) = 360° 
-. m(Z EBD) + 35° + 110° + 140° = 360° 
-. m(Z EBD) = 360° - 285° = 75° 


a 

7" m(Z CBF) = m(Z CBA) + m(Z ABF) 

^ m(Z CBF) = 40° + 30° = 70° 

» CEN FD - (B) 

-. m(Z DBE) = m (Z CBF) = 70° (V.O.A) (The req.) 


üu 

* BEAC 

^ m(Z ABE) * m(Z CBE) = 180° 

x. m (Z ABE) = 180° — 116° = 64* 

, « BD bisects Z ABE 

7. m(Z ABD) =m (4 DBE) = 64* «2 = 32* (The req.) 


a 

~ ACN DE- (B) 
-. m(Z CBE) = m(Z ABD) = 40* (V.O.A.) 
“+ BE bisects 2 CBF 

^. m(Z FBE) + m(Z EBC) = 80° 
.. m(Z FBC) = 80° 

“BEAC 

- m(Z ABF) = 180° — 80° = 100° 


19 | 
"7 m(Z BEC) + m(Z AED) + m(Z AEB) 
+ m(Z CED) = 360° 
^ m(Z BEC) + m (Z AED) + 65° + 85° = 360° 
- m(Z BEC) + m(Z AED) 
= 360° —- (65° + 85°) = 210° 
> m(Z BEC) = m (4 AED) 
^m(Z BEC) = 27" = 105° (First req.) 
>» m(Z AEB) +m (4 BEC) =65° + 105° 
= 170° # 180° 
^, A ,E and C are not on the same straight line, 
(Second req.) 


19) 


(QED) 


(The req) 


(The reg.) 


Answers of Geometry and Measurement 


[9] 
[T] m (Z ABC) = 180° — 72° = 108° 

(Two interior angles in the same side Of the transversal) 
[2] m (Z ABC) m (Z BAD) = 57° (Alternate angles) 
[3] m (Z ABC) = m (Z EAD) = 63* 

(Corresponding angles) 
[1] 
7 m(G. EAC) +m(Z BAC) +m(Z EAB) = 360° 
7. m (Z BAC) = 360° — (130° + 90°) = 140° (First req.) 
^ AB// CD » AC is a transversal to them 
" m(Z C) m(Z CAB) = 180° 

(Two interior angles in the same side of the transversal) 
<. m(Z C) = 180° — 140° = 40° (Second req.) 


[:2] 
' AB // CD » AC is a transversal to them 
^. m (Z ACD)  (Z A) = 180° 
(Two interior angles in the same side of the transversal) 
7. m (Z ACD) = 180° — 60° = 120° a) 
~ AB// CD «AB // EF 
^. CD / EF s CE is a transversal to them. 
^ m(Z DCE) + m(Z E) = 180° 
(Two interior angles in the same side of the transversal) 
7. m (4 DCE) = 180° — 35° = 145° Q) 
7" m(Z ACD) *m(Z DCE) * m(Z ACE) = 360* 
From (1) and (2) 
^. m (Z ACE) = 360° — (120° + 145°) =95° (The req) 


(B - DE/ BC «AB is a transversal to them 

^ m(Z B)=m(Z DAB) = 80° (Alternate angles) 
+ DE // BC » AC is a transversal to them. 

^ m(Z C)em(Z EAC) = 50° (Alternate angles) 
gos AEDE 

2. m (4 BAC) = 180° — (50° + 80°) = 50° (The req.) 


cB 


sECAB ~ m(Z BEF) = 180 — 122° =58° 
^ m (2 BEF) = m (4 EFC) (Alternate angles) 
^ ABCD (Q.E.D.) 


[20 


(2]-: EEAB 
^ m (Z BEF) = 180° — 100° = 80° 
< m (Z BEF) = m (Z DFN) (Corresponding angles) 
- AB / CD (QED) 
(3]- m (4 BEF)2 m(Z AEM)=132° (VO.A) 
<. m (Z BEF) = m (Z DFN) (Corresponding angles) 
^ AB//CD QED.) 
B 


-: ABJ/ CD » AC is a transversal to them. 

^. m (Z ACD) = m (Z A) = 50° (Alternate angles) 
v m(Z ACE) = 90* 

<. m (Z DCE) = 90° — 50° = 40° 

^. m(Z DCE) = m (Z E) (But they are alternate angles) 
^ CD / EF 
+ AB/ICD 


B 

+ EF // CD » EC is a transversal to them. 

<. m (4 ECD) = m(Z CEF) = 95° (Alternate angles) 
^. m(Z ACD) = 95° — 30° = 65° 

^ m(Z ACD) + m(Z A) = 65° + 115° = 180° 

(But they are interior angles in the same side of the 
transversal) 


^. AB/ EF (QED) 


(Q.E.D.) 


: ADN BC - (M) 
^ m(Z AMB)«m(Z DMC) (VO.A.) 
^. In A A AMB and DMC 

| AM = DM 


BM =CM 
m (2 AMB) = m (4 DMC) 


^. The two triangles are congruent 
and we deduce that AB = CD 
»m(ZA)=m(Z2D) 
(But they are alternate angles) 
^ AB// CD 


(Q.E.D.1) 


(Q.E.D.2) 


18 
(3]Let AB// CD » EF L AB 
*: AB/ CD and EF X 
is a transversal to them. 
<. m(Z XYC) =m (Zz EXA) 
(Corresponding angles) 
^ m(Z XYC) 2 90* 
„EF LCD (QED) 
[E] Let the straight line L // the straight line M 
» the straight line L // the straight line N + 
s the straight line K 
is a transversal to all of them. b= 
L // the straight line M+ y 
and the straight line K 
is a transversal to them, 
^, m(Z ABC) = m(Z DEB) 
(corresponding angles) + 
^. The straight line L // the straight line N + 
and the straight line K is a transversal to them. 
^ m(Z ABC) 2 m(Z FGE) 
(Corresponding angles) 
z. m (4 DEB) =m (4 PGE) 
(But they are correspoding angles) 
^. The straight line M // the straight line N (Q.E.D.) 


K 
[s 


119] AA ABD » CBD in them : 
AB = CB 
AD=CD 
BD is a common side 
^ A ABD = A CBD : then we deduce that : 
m (2 ADB) = m (2 CDB) 
-. DB bisects Z ADC 
AA ADF > CDF in them : 
AD=CD 
DF is a common side 
m(Z ADF) =m (4 CDF) 
^ A ADF = A CDF » then we deduce that : 
m(Z AFD) = m (Z CFD) 


(QED. 1) 


Unit Three 


YU FEAC 
^ m(Z AFD) + m (Z CFD) = 180° 

7 m(Z AFD) =m (Z CFD) = "57 = 90° 

: AC.L DB (Q.E.D.2) 


[20] 

~ AEM DC = {F} 

-. m(Z AFD) 2 m(Z EFC) 

^ A A AFD and EFC in them : 
m(Z D) 2 m(Z FCE) 
m(Z AFD) =m (Z EFC) 
FD = FC 

z^ A AFD = A EFC 

Then we deduce that CE = AD 

>» ABCD is a square 

^. BC=AD 

ga 

AA ABD » CDB in them : 


AD=CB 
BD is a common side 
m (4 ADB) =m (2 CBD) 


(V.O.A.) 


S CE =CB (Q.E.D.) 


^ A ABD = A CDB + then we deduce that : 
AB=CD (QED.1) 
m(Z ABD) = m (Z CDB) 

(And they are two alternate angles) 
^ ABCD 


AA DXB + EYC in them : 

DB =EC 

DX =EY 

m (Z DXB) =m (4 EYC) = 90° 
<. A DXB =A EYC :then we deduce that : 
míZ B)=m (4C) (1) 
-: BC // DE and AB is a transversal to them 
^ m(Z ADE) =m (Z B) (2) 
(Corresponding angles) 
Similarly : m (Z AED) =m (2 C) (3) 
(Corresponding angles) 


(Q.E.D.2) 


E 


Answers of Geometry and Measurement 


From (1) and (2) and (3) : 
^ m(Z ADE) = m (Z AED) 


a 
AA ABE +ACD in them : 
AE=AD 
m (2 AEB) =m (4 ADC) 
£ Ais a common angle 
S A ABE = A ACD 
Then we deduce that : BE = CD 
»AB=AC 
v AD =AE 
^ DB=EC 
a 
[1]: 3 x - 5* 2 70* (V.0.A,) 
n3X27045*275* 


(Q.E.D.) 


(QED. 1) 
^ AD * DB-AE * EC 


(Q.E.D. 2) 


y X! 2369 + 64° = 100° (V.O.A.) 
«xato 

“: (3 X-8°}+ X= 180° 
^ 4 X= 180° + 8° = 188° 
x=. 
axey T 


(v) 


74-8? = 180° 


(4) X= 60° (Alternate angles) » 
y = 61° (Corresponding angles) 
(8): 3 x «90* = 180° 
^3 X= 180° — 90° = 90° 
^ xs a0 
^ 9 y= 180° 


sw 4y+5y=180° 
ays ua 

" m (Z ABC) = 180° — 120° = 60° 

^ X= 60° (Corresponding angles) 


<. 3 y +6° = X (Corresponding angles) 
^ Jy =60° - 6° = 54° 


^ grep 18* 
a 


Yes A ADE s A CBF (Two angles and side) (Q.E.D. 1) 
Then we deduce that DE = BF 


[22 


+AE=FC 
*m(Z AED) =m(Z CFB) 
^ m (4 DEF) = m (2 BFE) 
AA DEF +» BFE in them : 

DE = BF 

FE is a common side 

m (4 DEF) =m (4 BFE) 
^ A DEF z A BFE 

Then we deduce that : DF = BE 

m (2 BEF) =m (4 DFE) 
- m (4 BEA) = m (4 DFC) 
^ AA ABE » CDF in them : 

AE =FC 

DF =BE 

m (4 BEA) = m(Z DFC) 
A A ABE =A CDF 


[2c] 
Yes A PAQ = A QBO 
“two sides and included angle” 
+ then we deduce that : PQ = QO 
^ AA POR » OQR in them : 
PQ=Q0 
QR is a common side 
m (Z QPR) = m (Z ROQ) 2 90* 5—^$ c 
^. A PQR = A OQR (Q.E.D. 2) 
s then we deduce that ; PR = OR 
> APAQ= AQBO 
“m(Z5)=m(26) 
v m(Z 5)+m(Z 4) = 90° 
^ m(Z 6) +m(Z 4) 90* 
ov m(Z 4) «m(Z 1) =90" 
^ mí(Zz6)sm(Z 1) 
7 m(Z 6) *míz 7)290* 
»m(Z3)+m(Z7)=90° 
=. m(Z6)=m(Z 3) 
From (1) and (2) : 
-m(Z1)=m(Z3) 
^. From AA PDR + RCO : 


(Q.E.D. 2) 


(Q.E.D. 3) 


(QED. 1) 


(1) 


(2) 


mí(Z1)2m(Z3)sm(ZC)s m(ZD)* 
míZ4)2m(Z2) 
^. In AA PDR s RCO : 

míZ3)zm(Z 1) 
m(Z2)=m(Z 4) 

PR=RO 
^ APDR = ARCO (QED. 3) 

Answers of Exercise | 2 
& 
[F] (a) All its sides are equal in length. 

(b) All its angles are equal in measure. 
[2)360*  [s]540*  [4]72*  ([s)900 
(6) 108° 128 + (7) 360° 
(8)5 + 120° [8] 135° 
a 
[370 [8](c) (3) — (4)(4) 
[8] (d) [6] t) EAG) 

3 | 


‘< The number of diagonals of the polygon of 
x -3 
n sides - 07 
[1] The number of diagonals of the triangle 


MAS - zero 


[2] The number of diagonals of the quadrilateral 
4(4-3) 
ME ee 


(3] The number of diagonals of the pentagon 
.356-9»., 
z = 


Fig. (1) : m (< D) = 360° — (90° + 100° + 80°) = 90° 
Fig. (2) : m (4 D) = 540° — (90° + 90° + 112° + 130°) 
= 118° 


8 — e 
+ ZEYF 
^ m(Z LZY) = 180° — 120° = 60° 
From the quadrilateral XYZL 
^ m(Z X) = 360° — (70° + 60° + 90°) = 140° (The req.) 


Unit Three 


a 
* The sum of measures of the interior angles 
of the triangle = 180° 
^ In A ABC: 
m (Z ABC) = 180° — (50° + 70°) = 60° 
- CEN AD» (B] 
^ m(Z EBD) = m (Z ABC) = 60° (V.O.A.) 
+» The sum of measures of the interior angles 
of the quadrilateral = 360° 
^ m(Z E) = 360° — (90° + 130° + 60°) = 80° (The req.) 


a 
*; A DFE is an equilateral triangle 
^ m(Z FDE) e "5 = 60° 
+: AEN CF- (D) 
-. m (Z ADC) = m (Z FDE) = 60* (V.O.A.) 
«^. From the quadrilateral ABCD : 
^. m (4 B) = 360° — (120° + 60° + 105°) = 75* 
(The req.) 


[5] 

From the quadrilateral ARFE : 

-. m (Z RAE) = 360° — (120° + 45° + 105°) = 90° 
>: EDM RB={A} 

<. m(Z DAB) =m (Z RAE) = 90° (V.O.A.) 

From the quadrilateral ABCD : 

m (Z B) = 360° — (90° + 130° + 80°) = 60° (The req.) 


From A ABC : 

m (Z B) = 180° — (30° + 58°) = 92° 

-: AB // DE » BD is a transversal to them 

+. m(Z D) e m (Z B) = 92* (alternate angles) 

» AF) BD- (C) 

<. m(Z DCF) = m (Z ACB) = 58* (V.O.A.) 

^. From the quadrilateral CFED 

m (Z E) = 360° — (58° + 125° + 92°) = 85° (The req.) 


From the figure (The quadrilateral ABCD) : 
m (Z C) = 360° — (120° + 85° + 90°) = 65° 


“23 | 


Answers of Geometry and Measurement 


~ BE VCD » BC is a transversal to them 

^ mí(Z C)+ m(Z EBC) = 180° 
(Two interior angles in the same sicle of the 
transversal) 

^. m(Z EBC) = 180° — 65° = 115° 


<. m(Z ABE) = 115° — 85° = 30° (The req.) 

Qo 

Prom the hexagon ABCDEF : 

m(ZA)+m(ZC)+m(ZB)+m(Z D)+m(ZE) 
+m (ZF) = 720° 

“m(ZA)+m(ZC) 


= 720° — (90° + 115° + 165° + 110?) = 240° 
x m(Z A)em(z C) e 72 = 120* 
4^ X= 120° 
E us 
m(ZA)*m(ZB)*m(Z C) óm(Z D)= 360° 
"n 90°+3X+5X+2X= 360° 
^. 10 X= 360° -90° = 270° 


(The req.) 


270° 
- dud 


[5] 

From the quadrilateral ABCD : 

m (Z A) * m(Z B) ém(Z C)  m(Z D) 2 360* 
^. m (4 B) +m (Z D) = 360* — (95° + 85°) = 180° 
sm(Z Bim D) 


(The req.) 


E m(ZD)* mz D) = 180° 
<$ m(2D)= 180" -. m (2 D)= 180%? n 120° 
^ m(Z B) = 60° (The req.) 


(xs s 180* = 108° 
ByE, 135° , X 2 180° — 135° =45° 


[3)2x- I 180* = 120° 


(aly = She. BM x xD agre 


*zz180* — 135° = 45* a= 360* — 135° = 225° 


[5] 

[1] - The figure is a pentagon 
^a*2a*2aca42a7540* 
^ 8 a = 540° 

[2] + The figure is a pentagon 
^8 Bo ad 90° + 90° = 540° 
7. 3a + 180° = 540° 
< 3a=540° — 180° = 360° 

[3]b = 180° — (90° + 42°) = 48° , 
a = 90° (alternate angle) + 
€ = 180° — (90° + 38°) = 52° 

[4]a = 180° — (2 x 62°) = 56° 5 
b= 10 $9 gg 


c] 
From the quadrilateral ABCD : 
m (Z DCB) = 360* — (110* + 130° + 60°) = 60° 
5 hay CEBE 
^ m(Z DCE) = 180° — 60° = 120° 
» CF bisects Z DCE 
^ m (4 FCE) = 12" = 60 
^ m(Z FCE) = m(Z B) = 60° 
(And they are two corresponding angles) 
^ CP AB 
ü 
From A XYB : 
m (4 XBY) = 180° — (60° + 90°) = 30* 
^ The figure ABCDEF is a regular hexagon 
EA m(4ABC)= ÉD 120° 
»7 BEYC 
7" m(Z ABY) = 180° — 120° = 60° 
m(4 ABY)=m(Z YBX) + m(Z XBA) 
^. 60° = 30° +m (< XBA) 
^ mí(Z XBA) = 30° 
^. BX bisects Z ABY 


“a= 675° 


z. a= 120° 


(Q.E.D) 


(Q.E.D.) 


Let the measures of the interior angles of the 
pentagon be 3 X 33 Xs2X+3N4AX 


* The sum of the measures of the interior angles 
of the pentagon = (5 — 2) x 180° = 540° 


oo UX 3X4 2X4+35X+4X=540° 
^ 1S X= S40° nx uae 
^. The greatest measure = 4 x 36° = 144° (The req.) 


Let the number of the sides of the polygon be n 

' The measure of the exterior angle of the 
polygon = 30° 

^. The measure of the interior angle of the polygon 
= 180° — 30° = 150° 

m (n - 2) x 180° = 


^ 150°. 150° n= 180° n - 360* 
=. 360° = 180° n- 150°n ~. 360° = 30° n 
sas ul 


The sum of the measures of the interior angles 
z (12 - 2) x 180? = 1800° (The req.) 


Let the number of sides of the polygon be n 


* m 180° = 100° 


^ 100° n= 180° n — 360° 

^, 360° = 180° n — 100° n 

TUAE. OR 

^a =45E¢Z 

7. There is no regular polygon of interior angles 
each of them is of measure 100* (The req.) 


a 
+: The sum of measures of the interior angles of 
the polygon of 9 sides 
z (9 - 2) x 180° = 1260° 
-. The measure of the remained angle 
= 1260* — 1140* = 120° (First req.) 
* The measure of the interior angle of a regular 


polygon of 9 sides = O=2% 180" - 14g" 


4 360° 2 80° n 


Unit Three 


+. The polygon has an interior angle of measure 120° 
>. 120° 2 140° 
^. The polygon is not regular. 


(1) The sum of the measures of the interior angles 
of the polygon of 15 sides = (15 — 2) x 180° = 2340° 
(2) The sum of the measures of the interior and exterior 
angles at five vertices = 5 x 180° = 900° 
7, The sum of the measures of the interior angles 
at these vertices = 900° — 200° = 700° 
7. The sum of the measures of the ten remaind 
interior angles = 2340* — 700* = 1640° (The req.) 


a 
In A AMD: 
w m(Z AMD) 2 71* 
^. m(Z MAD) + m (Z MDA) = 180° — 71* = 109° 
- AM bisects Z BAD » DM bisects 2 ADC 
-.m(Z BAD) + m(Z ADC) 
22 [m(Z MAD) +m(Z MDA)] 
=2 x 109° = 218° 
* The sum of measures of the interior angles of 
the quadrilateral = 360° 
-. m(Z B) +m (Z C) = 360° — 218° = 142° 


ge 

-: AE // BC » AB is a transversal to them 

^ m(ZA)*m(Z B) 180° a) 
(Two interior angles in the same side of the 
transversal) 
From the pentagon ABCDE : 

^ m(ZA)*m(Z B)m(zZ C)* m(Z D) 

*mí(Z E) = 540° 

"m(ZA)*m(ZB)z1809— "from (1)" 

^ m(ZC)«m(ZD)«m(z E) 
= 540° — 180° = 360° 

^ m(ZC)esm(ZD)zm(z E)= 

-mí(ZA)-120* 

<. m(Z B) = 180* - 120° = 60° 


(Second req.) 


(Q.E.D.) 


Eor 


25] 


Answers of Geometry and Measurement 


Answers of Exercise 3 


a 

[F] parallel and equal in length 

[2] equal in measure (3) supplementary 
(4 bisect each other (5) a trapezium 
[6] each two opposite sides are parallel 

(7) 130° [8] 120° 

B 

[11652 [2]105? ,75* ,75* 
[3]16 

a 

w ABCD is a parallelogram 


<. The two diagonals bisect each other 
^ MA=MC =25 cm. :AB=CD=2 cm. 


:MB- 180-23 = 18cm. 


7. The perimeter of A AMB 
22425418263cm. (The req.) 

o 

From A XYZ: 

m (Z YXZ) = 180° — (118° + 27°)=35° (First req.) 


1v XYZL is a parallelogram 
^. XY // LZ » XZ is a transversal 
<. m (4 LZX) =m (Z YXZ) = 35* (alternate angles) 
(Second req.) 
»* XL M YZ » XZ is a transversal 
^ m (2 LXZ) =m (Z XZY) = 27° (alternate angles) 
(Third req.) 


m(ZL)2m(Z Y)=118° (Fourth req.) 


In the figure ABCD ; 

*" MA = MC (Given) » MB = MD (Given) 
~^ Its diagonals bisect each other. 

7. The figure ABCD is a parallelogram, 


(First req.) 
In A MBA: 
 m(Z AMB) = 110° «m (Z MBA) = 25° 


[26 


^ m (Z MAB) = 180° — (110° + 25°) = 45° 
>. the figure ABCD is a parallelogram. 
^ AB// CD 
y CA is a transversal to them. 
^ m(Z ACD) = m(Z CAB) 
= 45* (alternate angles) (Second req.) 


a 

‘: ADJ/ BC » AB is a transversal 

^ m(ZB)zm(ZEAB) 

= 110° (alternate angles) 

<. m (4 B) +m (ZC) = 110° + 70° = 180° 
and they are interior angles on the same side of 
the transversal 

+ ABCD 

»*: AD// BC 

^. ABCD is a parallelogram 


ü 

** ABCD is a parallelogram 
^m(ZB)«m(Z C) = 180° 

^ m (4 C) = 180° — 120° = 60° 

From A DHC : 

m (4 HDC) = 180° — (90° + 60°)=30° (The req.) 


[5] 
s ABCD is a parallelogram 
^ m (ŻA) +m (Z ABC) = 180° 
^ m(Z ABC) = 180° — 60° = 120° 
<. m(Z ABO) = m(Z ABC) - m(Z OBC) 
= 120° — 40° = 80° (The req.) 


(Q.E.D.) 


a — 
“MEAC 
^ m (4 BMC) = 180° — 70° = 110° 
^ In A BMC: 
m (Z MCB) = 180* — (110° + 40°) = 30° 
^ m(Z MCB) =m(Z MAD) 
and they are alternate angles 
< AD // BC 
- AB// DC 
^ ABCD is a parallelogram, 


(Q.E.D.) 


Construction : 
Draw BD » CE 

Proof : 

'^ ABCD is a parallelogram. 
^ AD = BC 
>. AD=DE 
os AD // BC 
(Because ABCD is a parallelogram) 

^. DEW BC (2) 
From (1) and (2) : 

^. DECB is a parallelogram. 

^. The two diagonals bisect each other. 
+. DC and BE bisect each other. 

[1] 

"m(ZABE)-m(Z C) 

and they are corresponding angles 

^ AB//CD a) 

s's m(Ż A) = m (Z ABE) and they are alternate angles 
^. ADI BC Q 
From (1) »(2): 

^. ABCD is a parallelogram 


B 

*: ABCD is a parallelogram 
wok 1 

^y AB= 5 DC o uu 
>. His the midpoint of AB +O is the midpoint of CD 
^. HB = DO (1) 


^ DE=BC (1) 


(Q.E.D.) 


(Q.E.D) 


^ AB=DC 


>: ABCD 

ie.: HB// DO (2) 
From (1) » (2) : 

^. HBOD is a parallelogram (QED) 
® 

'* ABCD is a parallelogram 

z. AB=DC 

+ A DHC is equilateral 

^ DC =HC ^ AB=HC (First req.) 
»* A DHC is equilateral 

“«m (ZC) = 60° 


Unit Three 


s% m(ZB)+m(ZC)= 180° 

(Two consecutive angles in 27 ABCD) 
-. m(Z B) + 60° = 180° 

-. m (Z B) = 180° — 60° = 120° 

» AD // BC 5 DH is a transversal 
«<. m(Z HDA) = m (Z DHC) (altemate angles) 
»' m(Z DHC) = 60* 
^ m (4 HDA) = 60° 


o 

^ DH bisects Z ADC 

>’ ABCD is a parallelogram 

^. AD / BC » DH is a transversal 

...m(Z ADH) + m(Z DHB) = 180° 

^ m(Z DHB) = 180° — 64° = 116° 

>: ABCD is a parallelogram 

^. m(Z ABC) =m (¿ ADC) 22m(Z HDC) 
22x64 = 128° (Second req.) 


(Second req.) 


(Third req.) 


^. m(Z ADH) = 64° 


(First req.) 


7 EEBC 

«<. m(Z AEC) = 180° — 70° = 110° 

* 7 AECD is a quadrilateral. 

-. m(Z BAD) = 360° ~ (110° + 115° + 65°) = 70° 

-. m (Z BAD) = 70° + 45° = 115° 

“m(ZBAD)=m(ZC) (1) 

sin AABE: 

' m(Z B) = 180° — (45° + 70°) = 65° 

^ m(ZB)em(ZD) (2) 

From (1) and (2) : 

«<. ABCD is a parallelogram, 

** ABCD is a parallelogram 

^ m(Z ABC) 2 m(Z ADC) = 115° 

s ^ HBCO is a parallelogram 

^. m(Z HBC) = m(Z 0) = 50* 

<. m(Z ABH) = m(Z ABC) - m (2 HBC) 
= 115° — 50* = 65° (The req.) 
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(Q.ED.) 


Answers of Geometry and Measurement 


@ 

' ABCD is a parallelogram 

^ m(Z DAB) +m (Z ABC) = 180° 

oe X°42X°4+5X° = 180° 

^8 X° = 180° = X°=22.5° 

“.m(Z BCD) =m (Z BAD) 
=3X°=3x225°=675° (First req.) 

ym (2 ADC) =m (2 ABC) = 5 X° = $ x22.5* = 112.5* 

(Second req.) 


ge Ea  (S)(b) 


D 

** ABCD is a parallelogram. 

<- AB=CD F 
»7 E and F are the midpoints 
of AB and CD respectively. 
-. BE=DF (1) 
» AB//CD 

«. BE / DF 
From (1) and (2) : 
-. The figure BEDF is a parallelogram . 
^. ED // BF 6) 

By the same way we can prove that : 
AECF is a parallelogram. 
^ AF / EC 

s from (3) and (4) : 

^. EM // NF 5 EN // MF 
^. FMEN is a parallelogram. (QED. 2) 
a ] x 
7 XYZL is a parallelogram 

^ mí(Z X)+m(Z Y) = 180° 
»sm(zZY)3m(2X) Z Y 
^m(ZX)«3m(Z X) = 180° 
2.4m (4 X)= 180° 

c m(4X)= IP Las 

^ m(ZY)z3m(Z X)23x45* = 135° 
*m(Z Z)2 m(Z X)- 45* 
m(ZL)zm(Z Y) s 135° 


[28 


[2)c) Bw 


c B 


(2) 


(QED. 1) 


(4) 


(The req.) 


Answers of Exercise 4 
o 
[1]a rhombus. (2) equal in length 
[3]a square. [3] a rhombus 
[5]a parallelogram (8) parallelogram 
[7] parallelogram [E] rhombus 
[S]a square [10] a square 
(11) a square [12] a parallelogram 
G3 AC .L BD 
(74) side length x 4 » (length + width) x 2 + 
side length x 4 (15) 10.5 
[2 RENI [8)(a) (3) [a] (b) 
slo — (e Za Be 
Bg (2]3 [3)8 
[4 PEIG (2)135°  (3)110* 
ag 


Fig. (1): m(Z ADB) = 40° « m (Z CDB) = 80° + 
m (Z A) =60° »m(Z C) 60° 

Fig. (2): m (Z MFE) = 45° , m (4 L) - 90* > 
m (2 LMF) = 45° +m (4 FME) = 45° + 
m(Z E)=90° 

Fig. (3): m(Z XZY) = 35° +m (4 ZXH) = 35° > 
m (4 HZX) = 35° «m (Z H) = 110° 

Fig. (4): m(Z NWK) = 60° «m (4 WMK) = 30° » 
m (< KMN) = 60° »m(Z MNW) = 60° » 
m (Z MZN) = 60° +m (2 WNK) = 30° > 
m (Z NZK) = 120° 


a 

** ABCD is a rectangle 
From A ABH : 

m (Z AHB) = 180° — (44° + 90°) = 46* 

> HEBC 

^ m(Z AHB) +m (4 AHD) + m (4 DHC) = 180° 
^. 46° + m (Z AHD) + 46° = 180° 
^ m(Z AHD) = 88* 


*^ ABCD is a rhombus and BD is a diagonal in it. 
^ m(Z ABC) 22m (Z ABD) 22x 62° = 124° 
^. m (Z A) = 180° — 124° = 56° (The req.) 


^ m(ZB)= 90° 


(The req.) 


+: XYZL is a rhombus 

z. m(Z XYL) 2 m (Z XLY) 

»7 DH / YX » YL is a transversal 

<. m(Z HDL) =m (Z XYL) (corresponding angles) 


- m(Z HDL) =m (Z HLD) (Q.E.D.) 
a 

** ABCD is a rectangle ^A&ADzZBC (1) 
1'7 OBCH is a parallelogram ~. OH- BC (2) 
From (1) +(2): = AD = OH 

by subtracting AH from both sides 

^ AD -AH = OH -AH 

^ HD=AO (Q.E.D) 
© — 

^ ABCD is a square, ^. AD // BC 

+ EEBC ^. AD //CE 

3$ AC// DE 

^. ACED is a parallelogram. (First req.) 


>: ABCD is a square and AC isa diagonal in it. 
^. m(Z DAC) = 45* 

* ^ ACED is a parallelogram. 

^ m (Z ACE) = 180° — 45° = 135° 


a 

‘s ABCD is a parallelogram. 

^. AD= BC + AD // BC 

>“: EB- BC ;E€CB Given) 

^. AD= EB s AD // EB 

^ The figure AEBD is a parallelogram. 
+% DE = DC (Given) 

+ AB = DC (Properties of parallelogram) 
^ DE = AB 

^. The two diagonals of the parallelogram AEBD 
are equal in length. 

«^. The figure AEBD is a rectangle. 


(Second req.) 


(QED) 


Unit Three 


z. XY / DC + YD is a transversal 
<. m(Z XYD) =m (Z YDC) = 52° (alternate angles) 
+ 7 ABYX is a square » AY is a diagonal 
~. m (Z AYX) 2 45* 
^ m(Z AYD) =m (Z AYX) + m(Z XYD) 
=45° + §2°=97° (The req.) 

«+ ABCD is a square and BD is a diagonal in it. 
z. m (Z BDC) 2 45* »m (4 C) = 90° 
^. In the quadrilateral DEFC = 

m (Z EFC) = 360* — (45° + 90° + 102°) = 123° 
sys 123° 
>. FEBC 
^. m (Z AFB) = 180° — 123° = 57° 
^. In the right-angled triangle ABF at B : 

m (4 BAF) = 180° — (90° + 57°) = 33° 


SX 33° (The req.) 
+s ABCD is a square. ^ AM=CM 

s ~ AE=CF and by subtracting ~. EM = FM 

> BM = MD (properties of the square) 

^. The figure EBFD is a parallelogram. 

> v ABCD is a square. ^. AC LBD 

- EF LBD 


«^. The parallelogram EBFD is arhomubs. (Q.E.D.) 


H square (2) parallelogram 
[S3]rhombus [3] rectangle 

au [2] Some Jan 

Answers of Exercise 5 

a 

D 180° 

[2] the measures of its nonadjacent interior angles. 

[3]rightangled [A] obtuse-angled — (8]90* 

[6] obtuse (7160 


EJ 


Answers of Geometry and Measurement 


B aa 2m Fea Ao Heo Hw 
8 

Fig. (1): 
Fig. (2): 
Fig. (3) : 


m (Z C) = 180° — (70° + 65°) = 45° 
m (Z A) = 180° — (90° + 50° ) = 40° 
"7 m(Z ACB) = 52° (V.O.A.) 
^ m(ZA)z 180° — (90° + 52°) = 38° 
m(Z ACD) = 67° + 42° = 109° 
m(Z B) = 120° — 60° = 60° 
m(Z A) = 125° — 35° = 90° 
m(Z A) = E = soe 
m (2 DAB) = 60° + 60° = 120° 
meL C)» B= Lgs 
^ m(Z ABD) = 30° + 75* = 105° 
Fig. (10) : m (Z XAC) =m (Z ABC) + m(Z ACB) 
= (180° — 110°) + (180° — 130°) 
= 70° + 50° = 120° 
Fig. (11) : m (2 ACB) = 180° — 120° = 60° 
^ m(Z A) = 100° - 60° = 40° 
Fig. (12) : m (Z ABC) = 180° — 150° = 30° 
^ m(Z ACD) = 25° + 30° = 55° 
Fig. (13): m(Z BCE) = 72° + 48° = 1 20° 
m (Z ACB) = 180° — 120° = 60° 
m (Z BAC) = 120° - 53° = 67° 
Fig. (14) : m (Z ABC) = 115° — 50° = 65° 
^m(ZEBG)2s65* (V.O.A,) 


Fig. (4) : 
Fig. (5 : 
Fig. (6) : 
Fig. (7) : 
Fig. (8) : 
Fig. (9) : 


Fig. (15): © m (4 ACB) = 42* (alternate angles) 
^. m(Z BAC) 180? — (42° + 63*) = 75* 
Fig. (16): : m(Z ABC) = m (Z ACB) 
n INCL Dis 


2 

^. m(Z ABD) = 180° - (739 + 55°) = 52° 

sm (Z ACE) = 180° — (82° + 55°) = 43° 
B —  — 
* BD// CA , AB is a transversal to them 
^ m(ZA)2m(Z ABD) = 75" (altemate angles) 
In AABC: 
m(ZABC)-180* -(75* 445?) 260^ — (The req.) 


[30 


‘< £ CAD is an exterior angle of A ABC 
^ mí(ZDAC)zm(Z ACB) + m(Z B) 
^ 112° = m(Z ACB) + 58° 
+. m(Z ACB) = 54° 

oom (2 BCB) = 3f = 27° 
^ 4 AEC is an exterior angle of A BCE 
^, m (Z AEC) = 58° + 27° = 85° 


a 

‘+ DE / BC , DB is a transversal to them 

^ m(Z B) * m(Z D) = 180° 

(two interior angles in the same side of the transversal) 
^ m(Z B) = 180° — 100° = 80° 

^ In AABC; 

m (4 BAC) = 180° —(80* + 30°)=70° (The req.) 


a 

+: FR // BC , FB is a transversal to them 
^m(ZB)«m(Z F) = 180° 

(two interior angles in the same side of the transversal) 
^ m(Z B) = 180° — 135° = 45° 

:: DE / BC and DC is a transversal to them 

^ m(Z C)+ m (Z D) = 180° 

(two interior angles in the same side of the transversal) 
^ m(Z C) 180° — 120° = 60° 

^ In AABC : 

m (4 BAC) = 180° — (45° + 60°)=75° (The req.) 


a 

+ DE // BC , DB is a transversal to them. 
<. m (Z ADE) = m (Z B) = 60* (comesponding angles) 
7. InAADE 

m (Z AED) = 180° — (80° + 60°) = 40° 
m (Z DEC) = 180° — 40° = 140° 


In A ABC: 
m (Z C) = 180° ~ (64° + 52°) = 64° 
w m(Z DEC) + m(Z C) = 116° + 64° = 180° 


(but they are interior angles in the same side of the 
transversal) 


<. DE / BC 


s» CE bisects Z ACB 


(The req.) 


(The req.) 


(Q.E.D) 


[10] 

v AY n BE={C} 

^ m(Z XCF) = m (4 ACB) = 42° 
Similarly : m (2 XFC) = m(Z YFZ) =53° 
^ In A XFC: 

m (Z FXC) = 180° — (42° + 53*) = 85° 

x EBA DF - (X) 

- m (4 DXE) = m (Z FXC) = 85* (V.O.A.) (First req.) 
-X€EC 


(V.O.A.) 


^ m (Z DXC) = 180° — 85° = 95° (Second req.) 
; DFM EC = (X) 

^, m (Z EXF) =m (4 DXC) = 95° (V.O.A.) (Third req.) 
oO 


+: ED // BF , AE is a transversal to them 

<. m(Z E)+m(Z CAF) = 180° 
(two interior angles in the same side of the transversal) 
m (Z E) = 180° — 110° = 70° 

*. InA DCE: 
m (Z D) = 180° — (60° + 70°) = 50° 

< ED// BA + DB is a transversal to them 

^. m (4 B) =m (Z D) = 50° (alternate angles) 
»m(Z ACB) 2 m(Z DCE)=60° (VO.A) 

^ InAABC: 
m (Z BAC) = 180° — (50° + 60*) = 70* (The req.) 


In A ABC: 
m (Z ABC) + m (Z ACB) = 180° — 80° = 100° 
*: BM bisects Z ABC , CM bisects Z ACB 
^. m (4 MBC) + m (4 MCB) = + x 100° = 50° 
.. InAMBC: 
m (Z BMC) = 180° — 50° = 130° 
<. m (4 EMD) = m (Z BMC) = 130° (V.O.A.) (The req.) 


** 2 ADC is an exterior angle of A ABD 
^ m(Z ADC)  m(Z B) +m (4 BAD) 
= 35° + 25° = 60° 


Unit Three 


‘t £ XAC is an exterior angle of A ADC 
^ m(Z XAC) 2 m(Z ADC) +m (4 C) 
= 60° + 60° = 120° 


(The req.) 


o. 

~ AG BF 

^. m(Z BAC) + m(Z CAF) = 180° 

-. m(Z BAC) = 180° — 110° = 70° 

Similarly : m (2 EAB) = 180° - 130° = 50° 

+: AE // BC » AB is a transversal to them 

^ m(Z B) =m (Z EAB) = 50° (alternate angles) 
** £ ACD is an exterior angle of A ABC 

^ m(Z ACD) 2 m(Z BAC) +m(Z B) 


= 70° + 50° = 120° (The req.) 


[5] 

+: AC J/ DF FC is a transversal to them. 
«<. m(Z ACB) = m (Z F) (corresponding angles) 
^. In AA ABC » DEF : 

 m(Z B) 2 m(Z DEF) = 90° (given) 
*m(Z ACB) = m (Z F) (by proof) 

- m(ZA)zm(ZD) 


D 
-: AD bisects 2 BAC 
^ m(Z BAD) «m(Z CAD) > 
*m(ZB)sm(ZC) ~. m (ZADB)sm(Z ADC) 
^, AA ABD > ACD in them : 

m(Z BAD) 2 m(Z CAD) 

m(Z ADB) = m (4 ADC) 

AD is a common side 
^ A ABD = A ACD «then we deduce that : AB = AC 

(Q.E.D.) 


(QED) 


[17] -* AB// ED » AD is a transversal 
<. m(Z BAC) = m (Z ADE) (alternate angles) 


^, In AA ABC and DEA : 
‘~ m(Z B)=m (4 E) sm(Z BAC)  m(Z ADE) 
^ m(Z ACB) =m (4 DAE) 
(and they are alternate angles). 
.. BC // AE (QED) 


31] 


Answers of Geometry and Measurement 


D 
In A XYZ and A XML 
7 m (Z XML) 2 m(Z Y) + Z X is a common angle. 
^ m (Ż XLM) =m (4 Z) = 52° (The req.) 
B = 4 DAC is an exterior angle of A ABC 

^ m(ZDAC)zm(Z B)«m(Z C) 

‘~ m(ZB)zm(ZC) 

z $ m(é DAC) e m(Z B) 

^ m(ZDAE)zm(Z B) 

(and they are corresponding angles). 

^. AE BC (QED) 
B) mi D0-2mizA) »m(22) 9 mi O) 

^m(Z1)*m(Z2)2m(ZA)4 m(ZC) 

<. m(ZABC)2m(Z A) & m(Z €) 

^ £ ABC is a right angle. (QED) 
B) in aasc: 

7"m(ZA)«m(Z B)&m(Z C) — 180° 

^2mí(ZC)*«4m(Z C) m(Z C)= 180* 

^ 7m(Z C)» 180* ^m os 

^ m(4B)=4x P = 102 f 

7. 2 B is an obtuse angle. (QED) 
a 
In AABC ; 


~ m(ZA)*m(Z B)m(Z C) * 180° 
n4X42X&2? + 28* = 180° 

“^ 6 X+ WP = 180° 

^ 6X= 150° 

s. m(2 A)=4 x 25° = 100° 
9m (ZB) =2 x 25° +2 =52° 


“. X225° 


a 

[T] bisects the third side. [E] parallel to 
(3) half the length of the third side 

m3 ([s)w* = (6) 12 

[7)2.5 [83 [9]3 ,459 


[32 


In AABC : 

+: Eis the midpoint of AB + EX // BC 
^. X is the midpoint of AC 
sinAACD: 

*: X is the midpoint of AC » XY // CD 
^. Y is the midpoint of AD 

^ AY 2 $ 23cm. 


In A DBC : 

‘z X is the midpoint of DC » XY // BC 

7. Y is the midpoint of DB 

+ inAADB: 

«+ Y is the midpoint of DB +» Z is the midpoint of AB 

« ZYWAD 

stt DB is a transversal to them. 

<. m (4 ZYB) = m (Z ADB) = 40* 
(corresponding angles) 


o 

[1] The perimeter of the parallelogram 
ABCD =2 (12 + 8) = 40 cm. 

[2] -+ ABCD is a parallelogram s M is the point 
of intersection of its diagonals 
< M is the midpoint of BD 
InAABD: PER 
': Mis the midpoint of BD + MO // AD 
©. O is the midpoint of AB 
AO=4AB=4x8=40m, 


a 

‘: ABCD is a parallelogram »M is the point of 
intersection of its diagonals 

^. M is the midpoint of BD s; MX // AB 

^. X is the midpoint of AD (First req.) 

^ MX» d AB 

^ AB22MX22x52 10cm. 

^. DC 2 AB = 10 cm. 


(The req.) 


(The req.) 


(The req.) 


(Second req.) 


[e] 

' ABCD is a parallelogram. 

-. ABIDE +. OC / AB 
In A ABH : -; C is the midpoint of BH » CO // AB 
7. O is the midpoint of AH 
^ AO=OH 


17 | 
*: D +E are the midpoints of AB » AC respectively. 
z DE / BC »v AX // BC 

». DE / AX 
+ YEDE 
In A ACX : 
-: EY // AX + Eis the midpoint of AC 
©. Y is the midpoint of XC 


a 

In AACD: 

*: Zis the midpoint of AD » ZY // CD 
^. Y is the midpoint of AC 
zAY 2 YC 24cm. 

sin AABC : 

-7 X is the midpoint of AB 

+Y is the midpoint of AC 

^ xy=4 BC» 1 x623cm. 


2 
7. The perimeter of A AXY = 5 + 3+4= 12cm. 


(Second req.) 


(Q.E.D.) 


^ EY / AX 


(QED) 


(First req.) 


In AABC : 

“+ Dis the midpoint of AB » E is the midpoint of BC 

7, DE= 4 AC» 35 cm. 

» 7 Eis the midpoint of BC + F is the midpoint of AC 

E EF = J AB» 25 cm. 

» 7 Fis the midpoint of AC + D is the midpoint of AB 

ʻ DF= i BC=4cm. 

7. The perimeter of A DEF = 3.5 +2.5+4= 10cm. 
(The req.) 


Unit Three 


[to] 
In A XYZ: - - 
“> H is the midpoint of XY + G is the midpoint of XZ 


HG= 4 yz s YZ=2HG — (0 
‘+ His the midpoint of XY 
+O is the midpoint of YZ 
»HO=4xz s XZ=2HO — (2 
+: O is the midpoint of YZ +G is the midpoint of XZ. 
> OG=4 xy s XYs208 — (3) 


*/ The perimeter of A XYZ = XY + YZ + XZ 
s. From (1) +(2) + (3) : The perimeter of A XYZ 
=20G+2HG+2HO=2(OG + HG + HO) 
= 2 the perimeter of A HOG = 2 x 18 = 36 cm. 
(The req.) 


ü 

In AABC: 

“+ Dis the midpoint of AB + F is the midpoint of AC 

^ DP= 4 BC=6cm. 

Similarly : ** D is the midpoint of AB 

+E is the midpoint of BC 

E DE= 4 AC» S cm. 

7. The perimeter of the figure DECF 
-2645-645222cm. 


a 

In ADBC: 

*: His the midpoint of BD 
+O is the midpoint of DC 
^. HO // BC 

»- AD // BC 

»HO - J BC 


(The req.) 


». HO // AD (0) 


s7 AD= H BC 
From (1) » (2): 
^. AHOD is a parallelogram. 


In AABC: 
-+ Dis the midpoint of AB + E is the midpoint of AC 
. DE~ BC »; FECB 


(QED. 


Fi/toleoblel- Wool) pae? 33 | 


Answers of Geometry and Measurement 


^, DE / BF a) 
T DE= 4 BC »BF= 4 BC 
^ DE=BF 2) 
From (1) and (2) : 

». BEDF is a parallelogram, 


In A ABC: 
+: D is the midpoint of AB » E is the midpoint AC 
^. DE// BC »DE= 4 BC - 6cm. 
sin AFDE: 

- X is the midpoint of DF » XY // DE 
^. Y is the midpoint of EF 

B XY - 4 DE- 3cm. 


In AABH : 

* X is the midpoint of AB + XY // BH 

^. Y is the midpoint of AH 

> ABCD is a parallelogram 

^ AB // CD 

In A ABH : *: Y is the midpoint of AH + YC // AB 
^. C is the midpoint of BH (QED) 


In A ABC: 

+: D is the midpoint of AB + DH // BC 
-. His the midpoint of AC 

^ AH = HC 

+ HC=CO 

7. AH=HC=CO=4A0 
yin A DHO : 

s Cis the midpoint of HO » CX // DH 
7. X is the midpoint of DO 

«X OX 2 XD 


In ABCO; 
+ D is the midpoint of CB + DZ // OC 
^. Z is the midpoint of BO 


[34 


(QED) 


(The req.) 


(QED.1) 


(Q.E.D.2) 


^4 OZ = ZB a) 
sIn AAZD : + H is the midpoint of AD » HO // DZ 
«+. O is the midpoint of AZ 

ʻ AO= OZ 

From (1) » (2) : . AO=0Z=ZB 


a 
 AD// BC » HX // BC 

+ AD// BC / HX » : AH HB 

^ DX = XC 

^. X is the midpoint of DC 

sin ADBC: 

+ X is the midpoint of DC » XY // BD 
^. Y is the midpoint of BC 


D - 
Construction : Draw XZ 
Proof : 

: AD// EY // BC AE = EB 
^ DX 2 XB s DY - YC 

^ In A DBC: 

“+ Y is the midpoint of DC » YZ // BD 
^. Z is the midpoint of BC 

++ X is the midpoint of BD 

^ XZ CDs» XD /ZY 


(2) 
(QED) 


(QED) 


^. XDYZ is a parallelogram. 
“. XD= YZ QED) 
g — -—— 
Construction : Draw AF // DX 
EA 

Proof : PT ee UTER 
<- AF y DX // BY // BC XL SB 
: FÉ Nam 
MADeDE-EBze3em / / ON 

c B 
ʻ.AX=XY=YC=$ 
From A AEY : + D is the midpoint of AE 
»X is the midpoint of AY 
s DX= 4 EY As EY=2DX=8cm. 
©. The perimeter of the shape DEYX 


=4+3+8+ 215422 2172 cm. (The req) 


— 
Construction : Draw AC 
Proof : In A ABC : 

7 X is the midpoint of AB 
+ Y is the midpoint of BC 
XY WAC XY 2 1 AC 
sin AADC: 

+» Lis the midpoint of AD 
» Z is the midpoint of CD 
LZ AC LZ» dc Q) 
From (1) and (2) : 

o XY WLZ+XY=LZ 

^. XYZL is a parallelogram. QED) 


a 

In A ABC : 

-7 X is the midpoint of AB 
+Y is the midpoint of BC z, x 

E XY s d AC- AZ a) 

:XY // AC c Y b 
- XY AZ (2) 

From (1) *(2): 

^ AXYZ is a parallelogram 

AX = d ABSAZ- d AC 

s% AC=AB 4 AZ=AX 

^. AXYZ is a rhombus (QED) 


In A ABC : 

-> Fis the midpoint of AB + E is the midpoint of BC 
4 FE= $AC X= 4 Gx-6) 
^AÁ2X23x-6 ^ X= 6cm.(First req.) 
+AB=2x6+1= 13cm. 

*: Dis the midpoint of AC +E is the midpoint of BC 
DE» | AB sys daB 

sy 65cm. (Second req.) 


In AABD : 

-7 X is the midpoint of AB + 
Lis the midpoint of AD 

ʻ XL= i BD - 32 cm. 
sin AADC: 

~> Lis the midpoint of AD + 
Z is the midpoint of CD 
^ LZ= $ AC=45 cm. 
In ABCD: 

“+ Y is the midpoint of BC + Z is the midpoint of CD 
zn YZ= 4 Bb - 32cm. 

In AABC : 

+: X is the midpoint of AB » Y is the midpoint of BC 
z XY= 4 AC=45 em. 

©. The length of the stripe =32 + 45 +32 +45 = 154 cm. 


Unit Three 15. | 


L ^ 


(The req.) 


w 4 BAO is an exterior angle of A ABC 

^ m(Z BAO) 2 m(Z ABC) + m (Z ACB) 

* m(Z ABC) =m (Z ACB) 

<. m (¿ BAO) =2 m (2 ABC) 

7. $ m(Z BAO) =m (4 ABC) 

«<. m(Z HAB) =m (4 ABC) and they are alternate angles 
^. BC / AH 

+. In AAHD:: *: C is the midpoint of AD «CB // AH 
+. Bis the midpoint of DH 

^. DB =BH (QED) 


Answers of Exercise 7 


Fig. (D: In A ABC : «~ m( Z A) = 90° 


= (BCP = (AB)? + (AC)! = 64 + 36 = 100 
e BC -4 100 = 10 cm. 


Fig. (2) : In A ABC : ‘+ m( Z B) = 90^ 


^. (AC? = (AB)? + (BC? 
= 144+ 25 = 169 
^. AC =¥ 169 = 13 cm. 


Answers of Geometry and Measurement 


Fig. (3) : In A ABC : + m(Z C) =90° 
^ (AB! = (AC)? + (BC)! 
= 256 + 144 = 400 
+ AB 2 [400 2 20 cm . 
Fig. (4): In A ABC : «> m(Z B) =90° 
^. (BCP = (AC - (AB! 
2225-812 144 
: ^, BC 21144 = 12cm. 
Fig. (5) : In A ABC : *: m(Z B) =90° 
^. (BCP 2 (ACP - (AB? 
z625-225 = 400 
^, BC =1400 = 20 cm. 
Fig. (6) : In A ABC : -~ m(Z A) =90° 
^ (AB)! = (BC) - (ACY 
2625-576 2 49 
^ AB =49 =7 cm. 


12 | 
‘s ABCD is a square. 
^ DC 24cm. +m (Z DCB) = 90° 
^. In A DCE : (DE)? = (DC)? + (CE)? 
= (47 + GP 1649-25 


^ DE-5cm. (The req.) 


8 
In AADC: ~ m(Z ADC) = 90* 
^. (ADP = (AC. - (DC? = 400 - 256 = 144 
z AD=7144 = 12 cm. (First req.) 
>in AABD : + m (Z ADB) = 90° 
^. (AB) = (AD? + (BD)? = 144 + 8 1 = 225 
^ AB 21225 = 15 cm. (Second req.) 
> The area of AABC = BC x AD = i x25x12 
= 150 cm? (Third req.) 
[4] 
In AABD : «> m(Z ADB) = 90* 
^. (BD)? = (AB - (AD) = 676 — 576 = 100 
^. BD 24100 = 10 cm. 
yin AADC : : m (4 ADC) = 90* 
<. (CDF = (AC - (AD)? = 900 — 576 = 324 


[36 


^ CD =¥324 = 18 cm. 
^ BC=BD+DC=10+18=28cm. — (First req.) 
“^ The area of A ABC = $ x BOX AD 4 «28 x 24 


= 336 cm? (Second req.) 
B 
In A XYZ: ~ m(Z Y)= 90° 
^ (XZP = (XYP + (YZ)? = 49 + 576 = 625 
% xz= 7625 = 25cm. (First req.) 


sin A XLZ:  m(Z L) = 90* 
^. (LZ = (XZP - (XL)? = 625 - 225 = 400 
^ LZ - 7400 = 20 cm. (Second req.) 


In AABC : : m(Z B) - 90* 

^ (AC)? = (AB)? + (BC)? = 81 + 144 = 225 

* AC = 225 = 15 cm. (First req.) 
sin A ACD:  m(Z ACD) = «* 

7. (AD)? = (AC. + (CD)! = 225 + 400 = 625 


^ AD=7625 = 25 cm. (Second req.) 
» the perimeter of the figure ABCD 
=9+12+20+25=66cm. (Third req.) 
+ the area of the figure ABCD 


= The area of A ABC + The area of A ACD 
= 4 *12x9+4 «2x 15 = 54+ 150 = 204 cm? 
(Fourth req.) 


In AABC : : m (Z B) = 90° 
^. (BC? = (AC - (AB)? = 100— 64 = 36 
^ BC =36 =6 cm. 

>in A ABD : * m(Z B) = 90° 

+. (BD = (AD) - (AB)? = 289 — 64 = 225 


(First req.) 


^ BD=¥225 = 15cm. (Second req.) 
7" CD- BD- BC 
^ CDz2 15-629cm. (Third req.) 


In A ABD : : m (Z ABD) = 90* 
^. (BD = (AD)? - (AB)? = 225 - 81 = 144 
«BD ef 144 = 12 cm. 


+ AB CD » BD is a transversal 
- m(Z BDC) =m (Z ABD) = 90° 
^. In A BDC : m (4 BDC) = 90* 


^. (BCY = (BD) + (DCP = 144 + 25 = 169 


^. BC 2169 = 13 cm. 


(The req.) 


~ AD// EC «m (Z AEB) 2 m (Z C) - 90° 


and they are corresponding angles 


» AE//DC — +. The figure AECD isa parallelogram 


+w m(2C)=90° 
^. The figure AECD is a rectangle 


*. EC 2 AD 2 9 cm. ^ BE=17-9=8cm, 


^ In A AEB : m(Z AEB) = 90° 


^. (AE)? = (AB)! — (BEY = 289 — 64 = 225 


^S AEZ12252 15cm. 


*. DC E AE = 15 cm. (First req.) 


The area of the trapezium ABCD 


= The area of A ABE + The area of the rectangle ABCD 
= x8 x 154+9x 15 = 195cm? (Second req.) 


[10] 
In AABC : -> m(Z B) = 90* 
^ (ACP = (AB)! + (BC. = 36 + 64 - 100 


s AC =f100= 10 cm. 
+ AB/ DE » BD is a transversal 


< m(¿ D)=m (4 B) (alternate angles) 


In AA ABC + EDC 
mí(ZD)smí(Z B) 
míZ ACB) =m (2 ECD) 
BC =DC 
^ AABC = A EDC 
^ CE=CA= 10cm. 
m 
In A ABC : ~ m(Z B) =90° 
^ (ACP = (AB)! + (BC) = 16 +9 225 
SAC =925 =Scm. 


(V.O.A.) 


(The req.) 


Unit Three 


» The area of A ABC = 4 x BC x AB 
=4xACxBD 

nf x3xd= 4x5 BD 562 $ xBD 

= BD=6+ $ 2 24cm. (The req.) 


In A ABC : ; m (4 B) - 90* 

7. (ABY = (AC) - (BC)? = 400 — 144 = 256 

^ AB =1256 = 16 cm. 

+ BD29cm. ; AD- 16-9 27cm. (First req.) 
7 AE=2 BC =2x 12z24cm. 

+: EA // BC » AB is a transversal 

^ m(Z EAB) =m (4 B) = 90* (alternate angles) 
^ InAEAD: ` m(Z EAD) = 90° 

^. (EDY = (EA)? + (AD)? = 576 + 49 = 625 

^ ED=7¥ 625 = 25 cm. (Second req.) 


© C The sum of areas of the squares on the sides 
of the right angle. 

[2]15 [3)15 [4] 144 [5]10 
[$]13 [2)3 [81169 (8]4 


Qe BMH Be (a) (c) 
B 


In A ABC : ~ m(Z B) = 90° 

7 (BC) = (AC) - (AB)? N 
225-1629 

^ BC=¥9=3m. B 

7. The distance = 3 m. (The req.) 


[s] 
In A ABC : * m(Z B) = 90* 
^(AB)-(cy-mc? $ E 
z100-36264 
^. AB 264 =8 km. B ^ 
-'. If Mina takes the two roads » the distance will be 
2648214km. 


^. If he takes the main road » the distance will be = 10 km. 
«< The distance he saves = 14 — 10 = 4 km. (The req.) 


37) 


Answers of Geometry and’ Measurement 


[17] ^ 
In A ABC : © m(Z B) =90° 
2. (ACP = (ABY + (BC)? 
=(ABY+(2BDP € D B 
= (AB! + 4 (BD)? 
+in AABD: ~ m (4 B) = 90° 
^ (AD = (AB. + (BD)? 
By subtracting (2) from (1) : 
(ACP - (AD)? = 3 (BD? 


8) 
Letr, = SAC ‚h= SAB enc iac 
In AABC : *: m(Z B) =90° 
^ (ACP = (AB) + (BC? 
2 2 2 
a (44c) =(4aB) +(4Bcy” © 


^ r} =r} + r} multiplying by ix 


(Q.E.D.) 


T ixd-inxde.lad 


^. The area of the semicircle drawn on the hypotenuse 
equals the sum of areas of the two semicircles drawn 
on the two sides of the right angles. (Q.E.D.) 


Answers of Exercise | 8 


[5] reflection 


MA y) —+(CX sy) 
AQ 10) —#A (-2 50) 
+B(6+2)—» B(-62) ** 
C514) —» C(-5,4) 7 5353 
)D2—e.D(C-1:2 X 
(The type is reflection) 


[38 


LI 


[e] (x sy) —9(-X5-y) 
^ A(1 50) —e A {- 1 +0) 
B ( »0) —. B (-4 +0) 


:C (4,2) — C (-4 ,-2) p 
(The type is rotation) 
[ax 9) —e (X+2 sy +3) 


^ A(C 151) —6À (154) 
B (1 5-1) +B 3 +2) 
C (3 41) —+C (5 +4) 
D (153) —. D (3 +6) 
(The type is translation) 

[4)(X sy) —e (y «- X) 
ACI 0—-COM4 — SE 
+B (7356) — B (6 +3) 
C (04) —+ C (4 50) 
+0 (0 40) +00 +0) y 
(The type is rotation) 

a 

[4] (X sy) —e (X «- y) 
SAU 92) —eA (15-2) 
+B (3 52) +B (3 +- 2) 
+C (3 55) —+€ (3 5-5) 


Bx sy) —e(X*1sy-3 Ly 
sAd —9R Qs- 0, HH 
+B (3 52) —e4 B (4,- 1) 
(C G5) —e CG (4,2) » 


[3] (X y) —e (- y X) 
A192) — À C291) 
IB 52) —eB (2.3) 


sC (3 55) —+€(-5 53) 


Unit Three $4, 


a Easy —e x-y) 
mx, y) — (- X sy) ^ 


The type is reflection. 


vOGy). —9 (C y») 

2 A(Xsy)—A (05-1) 
sA(-15-1) 

SB (X y) —eB G +1) 
ABl 5-3) 

SC y) —e-€ (4 .-1 
oC (-15-4) 


The type is translation. 
(ajx y) —e -X +- y) 


The type is rotation. 


Answers of Exercise 9 


The type is rotation. . ? rma l. PN 
[4)(X sy) —e(X-5 sy) B. "m ii, m^ mese 
ue | y 

Fig. (1) Fig. (2) Fig. (3) 


a F 
D L atm 
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[F] the lengths of line segments » the measures of 
angles + parallelism » betweenness 


[2] the axis of symmetry of the figure. 
[3](a)3 (b) 1 (c) zero 
(d) zero (e)2 (02 
(p4 (h) zero 
(1 Q) an infinite number 
ag 
*: the straight line L is the axis of symmetry of the 
z figure ABCDE 
Y ^ m(ZA)2m(Z E) = 130° 
n »m(Z D) 2 m(Z B)=110° 
from the ABCDE 
Teen Pee gta a 
a rectangle and its perimeter =a" (The req.) 
22x(1244)2 32 cm. t 
a i ^: Ais the image of itself 
[3] The perimeter of A ACD by reflection in AB 
= 16cm. +B is the image of itself 
[2] The area of A ACD by reflection in AB 
=4%6x4= 12cm +C is the image of C by reflection in AB 
n ^. A ABC is the image of A ABC by reflection in AB 
S) The poi D (BM T ^ m(Z CAB) = m (Z CAB) 
(3AAXM [SjADMC  (SJABMA 2 m(2CAC)=2m(Z CAB) (QED.1) (1) 
[7j The square DZML sth SALM —— 
(S nuages DOBA mi T] m(ACA)22m(Z ACD) u - (2) 
" ABCD is a rectangle — . AB// CD 
ao ^. m(Z BAC) 2 m(Z ACD) (alemate angles) (3) 
(3AE.BF.CD  (2]AE (3)CF . BD from (1) 2) «9: 
[4]A AMP + AMF » measures of the angles ^ m(Z CAC) e m(Z ACA) 
[$]A AMC but they are alternate angles 
(8]A AMC » A BMA slengths of the line segments | - AC//AC (Q.E.D2) 


[40 


Unit Three H 


a 

(3) A2 44) ERR P LAO Vou) 
B (4 +0) imeen gj (4,0) 
C (0-2) PEST LL C (9,2) 


D(-2 +1) iei. (2, 1) 


E(-3 1-2) 9 5 8-352) 


[2]A (2 e E Ati +4) 
B (4 0) eS B Cau 
C(0,-2 ee C 5-2) 


DC2.) ae DAs) a Te 
AG +3) um A (4 9-3) 


E(-3 ate, re 8 (3 s-2) 


B(1 5-2) 9E Lg (1,2) 


BJAG «3 Rae re À (4 63) 


Bü 5-2) EB 15-2) 


^] 


Answers of Geometry and Measurement 


The figure ABCD is 
a rectangle and its perimeter AB=AB BC - BC 
=(6+3)x2 :cD=CD 

= 18 length units sAD=AD 

B / g The area of the 
square ABCD 

= The area of the 
square ABCD 


We notice that 


[10] D2(-351) 


The first case 


e 33pag 12 345]5| 
Cea o Hen Bai | Ceu 


In the second case we notice that the image of the 
square ABCD by reflection in y-axis is DCBA 
Le. The same square. 


‘There are two cases to draw the rectungle 
The first case 


ma »-3) B +5) [3] X-axis 
[4] y-axis [5] y-axis [8] X-axis 
(7](-2+-1) (8)(-2 53) (8]AQ +3) 


Unit Three $4 


10 


6) [2] (b) (3](d) [4](c) 
a — 
[1]hepoinC (2) the point Z — (3)CY 
(4) MX (5)DM (€) BX 
(2)4CYM [8] A DZM [3] A CMD 
f10) the square CZMY 

8 

a c 

Fig. (1) 


> 


+» A is the image of A by reflection in the point B 

€ is the image of C by reflection in the point B 
^. AC is the image of AC by reflection in the point B 
z ACW AC »AC =À 
7. The quadrilateral ACAC is a parallelogram. 


EJ 
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Fig. (2) Ps 


As we said previously the quadrilateral AC AC is 


AK LOC 
^. The quadrilateral ACAC is a rhombus. 
Fig. (3) d 


As we mentioned before the quadrilateral AC AC 
is a parallelogram. 

" ABSAB CB zCB 3» AB - BC 

^ AÑ SCC 

7. The quadrilateral ACAC is a rectangle. 

Fig. (4) 


As we mentioned before ACAC is 
à parallelogram. 

v AB=BA SCB - BC 4 AB = BC 

^ AÀ =CĊ , AA LCC 

<. The quadrilateral ACAC is a square, 


‘z À is the image of A by reflection in C 
+B is the image of B by reflection in C 
^ AB = AB, AB// AB 
^. The quadrilateral ABAB is a parallelogram. (Q.E.D) 


a i 4 


Som 
The image of the square ABCD by reflection in the 
point M is the square CDAB 
We notice that we got the same square. 


a DÉ A 


c : 
The figure ABCD is a parallclogram. 
(4) A right-angled triangle at B. 
[2] An isosceles triangle (AB = BC) 


* ABCD is a rectangle 
^ AD // BC 


^ m(Z XAM) =m (< YCM) (alternate angles) 
AA AMX + CMY in them : 
m(Z XAM) =m (4 YCM) 

| m (2 AMX) =m (4 CMY) (V.O.A.) 

AM = CM 

^ A AMX = A CMY then we deduce that XM = MY 

7 YEXM 

^. Y is the image of X by reflection in the point M 

(Q.E.D. 1) 
^ AM=CM +>MX = MY 


^. The figure AXCY is a parallelogram. (Q.E.D. 2) 


Unit Three H 


A A ABX > CDY in them 


m(Z BAX) =m (4 DCY) (alternate angles) 


| AB=CD 
m (4 ABX) =m (Z CDY) 


^ A ABX = A CDY then we deduce that AX = CY 
UAMZCM 4A AM -AX = CM -CY 
^ XM SYM 


7. Y is the image of X by reflection in M 
Us AM =CM 
^. C is the image of A by reflection in M 
~ BM=DM 
©. D is the image of B by reflection in M 
^ A ABX is the image of A CDY by reflection in M 
(QED. 1) 
7 XM=YM+BM=DM a 
7. The figure XBYD is a parallelogram. (Q.E.D.2) | +~ CD is the image of BA by reflection in M 
"^ BAz CD 2X+5=X+9 1. Xz4 


—MÓ9À Em 


a *; CD is the image of BA by reflection in M 


^ BM=MC ;AM=MD 
mo [2)(c) EG) (4)(b) s 


^. ACDB is a parallelogram. 
a ^, m(Z BAD) = m (Z CDA) (alternate angles) 
= 2y=@0° ~y=30° (Second req.) 


Answers of Exercise 11 


1— "Bon. ——9 
EU WO B sm A 
-— —  BRcm. 


—— 
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Answers of Geometry and Measurement 


[314 MAB is the image of 
A MAB by the translation 
of distance 2 cm. in the 
direction of AD 


[214 MCB is the image of 
A AMB by the translation 
of distance AM in the 
direction of AM 


B ^bsE (2]BE «BE 


a 
[3M 
[3] A ABM 


(3]MN 


A ABC is the image of 

A ABC by the translation 
of distance 3 em. in the 

direction of CB 

“z A is the image of AsC is the image of C 

+. AC is the image of AC by the translation of 
distance 3 cm. in the direction of CB 
^ ACH AC SAC S AC 

^. AACC is a parallelogram. 


[46 


(2]BM 
(4] AM inthe direction AM 


[2] the square FBLG (3]4cm. «CY 


(Q.E.D.) 


a A 
A BBC is the image of , 
A ABC by the translation a 
of distance 3 cm. in the c du 
direction of AB 

^. B is the image of B «C is § 


the image of C by the translation 


prt oltre PEE 


of distance 3 cm. in e z 
the direction of AB 

z. BC BC BC =BC 

7. BBCC is a parallelogram. 

7 m (ABC) = 90* »m(Z BBC) = 90° 


“the translation reserves the measures of angles” 
7. BBCC is a rectangle, v AB z BC 23cm. 
~. the length of the image of AB = the length of the 

image of BC = 3 cm. 

“Translation reserves the lengths of line segments" 
^. BB = BC 


2. BBCC is a square. (Q.E.D.) 


[o] D E ^ 

A DCE is the image of ^ 

A ABE by the translation 

of distance AD in the M 

direction of AD 

7. CE is the image of BE by translation of distance 
AD in the direction of AD 

^, CE // BE ¿CÈ - BE 

©. The figure BCÉE is a parallelogram. 

a D BA 

A ABD is the image of 

A ABE by the translation 

of distance ED in the B 

direction of AD 

-. BD is the image of BE by translation of distance 
ED in the direction of AD 

-. BD// BE » BD - BE 

<. EBBD is a parallelogram. 

7 m(Z ADB) = m (Z AEB) = 90° 
“The translation reserves the measures of angles" 

©. The figure EBBD is a rectangle. (Q.E.D.) 


(Q.E.D.) 


Unit Three H 


[114 +6) B60 (31-15-10) 
(4-4 ,- 5) [5)G 1) 


E eio BH [49 Ho [8G 
[:] 


[AG 6) — À (6 9) 
B (2 52) ——- B (4,5) 
C (6 ,4) —e C (8 ,7) 


(2)A(-151) —eÀ (151) 
B (35,2) —— B (5 +2) 
C (154) —e- C (3,4) 


(X sy) —e-(X*35y*2) 

[1] The image of B (- 2 , 3) by translation LM 
is B (155) 

[2] The image of C (5 +4) by translation LM 
is C (8 46) 

[3] The image of D (3 +0) by translation LM 

is D (6 +2) 


Answers of Geometry and Measurement 


cn 


[2] The mapping rule is (X » y) —e- (X 43 «y + 1) D 


[10 e.o Fig. (1) Translation (X 5 y) —e(X- 5 sy - 3) 
go. — — | Fig. (2) Reflection and the reflection axis is X-axis 
Fig. (3) Reflection and the reflection axis is y-axis 
Fig. (4) Translation (X » y) — (X-—5 sy + 3) 


A (2 52) is the image of the point A (1 + 1) 
^. The mapping rule of this translation 

is (X y) —e (X 1 sy 0) [7] 
^. The image of O (0 $0) is Ò (1 + 1) 

» the image of B (- 1 +3) is B (0 « 4) 

»the image of C (-3 5) isC (- 2 +6) 


(B (x+y) —+ (x +4 y-3) 


(X sy) —-(X*25y-1) 


[5] 

The image of C (1 +- 1)isC (3 » -2 
[1] The image (15- DisC(3 9-2) +: A (2 51) is the image of B by reflection 
(8)Let D(x sy) X+2—2 is d i 

in X-axis followed by reflection in y-axis 

&X=0,y-l=1 Myz2 ^ D@,2) 
ee ih a ida Ai ND pipi -BC2:5-1) 
[14] ^. The mapping rule of translation that makes the 
Let A (X +y) 2 X-153 point A (2 , 1) the image of the point B (-2 +— 1) 
ax=4 sy-4=-3 syal is (X 5 y) —e (X+ 4 sy +2) 
^ A(4,1) 


[48 


[T] A ABC is the image of A ABC 
by rotation R (A » 180°) 


[2] The image of A ABC by 
rotation R (A » 360°) is itself. 


op- 


z 


Aon. 


[1] The square CBCD is the image 
of the square ABCD by rotation 
R (B «90*) 


Unit Three 4p 


[2] The square ABCD is the image à 
of the square ABCD by rotation : 
R (A » 180°) 


(2) The rectangle CDAB 
is the image of the 
rectangle ABCD hy the 
rotation R (M + 180*) 


a 

ma [2] (b) [3](c) 
[4] (c) [s] (c) (8) (a) 
D = ——- 
GIDADA s DA 
(3)C D «CD (4]CD 


p] 
(7) the poi — (2]DC (3) EF 
[4A MDE [5]M » 120° [5] A FMA 


(Bo @w (se (4o 


[5] 

EA DLO (2)ADLO 

14] dx 
From the figure XY 264 cm. sz 
(by measure) Y, i 


ETSk- OI Lk) patat 49 | 
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[5] 
‘+ XZ YZ + XY is a transversal to them. 
^ m(Z ZXY) =m (Z Y) = 30° (alternate angles) 
^ m(Zz YXY)em(Z YXZ)+m(Z ZXY) 
= 90* + 30* = 120° 
^. The measure of the angle of rotation = 120° 
(First req.) 
z Z is the image of Z and Y is the image of Y by the 
same rotation and X is the image of itself. 
^ A Y2X is the image of A YZX by rotation 
R (X + 120°) 


^ 2X =ZX 25cm. (Second req.) 
ü 

[31852 5(-2 53) [2)0 +- D» 150) 
[3]- 90* [a](4 Dd 

[85](- 5,2) [(6)0 +- 3) 

GJA +1) [8)(y »2O) 

[8|+ 360° (10) zero 

B8 

Q5Ds(-25-05(-2510D5s(-153) > 

(1 +2) $(-15-2) $(-251) $(2 5-1) 

a 


[T] A ABO is the image of A ABO by rotation about 
O with an angle of measure 90° 

[2] A ABO is the image of A ABO by rotation about 
O with an angle of measure 180° 


B8 
a) 


A DCE is the image of A DCE by rotation 
about O with an angle of measure — 90° 


A ABC is the 
image of AABC 
by rotation about 
the origin point 
with an angle of 
measure 180° 


^, A AOB is the image of A AOB by rotation about 
O with an angle of measure 90° 


Unit Three H 


(3) The rectangle ABCD is the image of the 
rectangle ABCD by rotation about the origin with 
an angle of measure 270° 

[b] (251) 

lc] 


sed 
uj 


(4) The figure ABCD is the image of the figure 
ABCD by rotation about the origin point where : 
(X sy) —e (- y +X) 

ra ses " - 

[2| The figure ABCD is the image of the figure 
ABCD by rotation about the origin with an angle 


of measure — 180* The rectangle ABCD is the image of the 
gc-6.» å C=(-5 4-4) mein AEE) Dy Re a OF 
the rectangle with an angle of measure 90° 
[o] 2) 


A ABC is the image of A ABC by rotation about 


B with an angle of measure 180° The rectangle CDAB is the image of the 
puc -————— rectangle ABCD by rotation about the centre of 
ül ia the rectangle with an angle of measure 180° 


(1| The rectangle ABCD is the image of the The rectangle ABCD is the image of the 
rectangle ABCD by rotation about the origin with rectangle ABCD by rotation about the centre of 
an angle of measure 90° the rectangle with an angle of measure 270° 

(2) The rectangle ABCD is the image of the B 
rectangle ABCD by rotation about the origin with | A ABC is a right-angled triangle at A from 
an angle of measure 180° Pythagoras (AC) = (BC)? — (AB)? = 25 -9 = 16 


51] 
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" ma | Answers of accumulative basic skills 
* 7 ACAB is the image of A CAB by the given rotation 

sa " n 
^ ACAB =A CAB go aro) 9x ) mo 
ie. AC- AC 2 4 cm. then AA =8 cm. [s](5) [8)(c) 2) [8] (a) 
AB 2 AB -3cm. mw wwo — (ma aw) 


7. the area of A AAB B0 (22 (3aacwe (4) 60° 
= FAAxAB= 4 x8x3= 12cm? (The req.) (Sj1ss  [8]s0 (76 (8) 360° 
(9) 18 (10) 37.5% [n6 (12) 28 
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Answers of the accumulative tests | 
and Statistics 


3 
1/1 DE, 3| 43 
22 
B: 
a l 
24 

Accumulative test | 2 | 
iti 2)d 3)b ajd 
113 2)6 32!! (a) 
B iu 

[b] a? + the numerical value = 4 
1 
05; 

Accumulative test | 3 
ib 2\c alc 4la 
3:2 €. xs («i 
2 a x Be 9 


x s the numerical value = 4 


^: jc [3]d ajd 
140 2\-4 

12 3 

35x 4]3 x 10 


[a]3 x10" [b] 6 x 10° 


[a]729  [b]6.12 x 10° 
Bid 2\b [3]b 4)b 
a» e)-4 EXIT [a] x* 


| 54 


B iu» [b] 4 
Bu [b] 25 
Accumulative test | 6 | 
Bia 2c 3ja 4c 
3/10 2]3* 3]16 4) zero 
Ba mı 
gn o 
Accumulative test. 7 | 
|: BEI 2a 3]c ald 
1)Ø 2) {0} 31 a x-4 
B fal Tre ss.= {4} [b] 49 
The integers are : — | »zero «1 
Accumulative test 8 | 
Bac 2\d 3]c 4)b 
B»:1) (22 3)2” 4)2 
E [al The SS. = {455 565--} 
19061234567 
[b] The SS.» (X: xX€Q s» Xz- 1] 
Øg ia [b] The S.S. = {3} 
Accumulative test |9 | 
B5 [8]c aje ajb 
2 3102 E 4 3]1 4]-5 
[a] zero [b] The S.S.= {5} 
03 mà 2 33 
Oz 25 5$ 30 


Answers of monthly tests 


swers of March tests 


Answers of Test EB 


c 2\b 3\d 


36 2)3 3]-4 


*(-2)5 20444244 


De] 
| N 
x 
eo 
m 
x 
nj- 


1!d 2\d 3\c 

(a1 2]0 3]3 

B 5x10 

(2p * ! x gat 2212514 3-1 

[4| ^ Qixay = iny 
2252-42 PEL EI 
=x l= $ 
£X 1 


c 
Monthly Tests las) 
swers of April tests 


Answers of Test EB 


1\b 2b aje 
1 z 2112 a 
UF jis > 
2-3X-227-2 3x«5 
, l 1 A 
3Xx 25 = ~ X2—— 
3 ^ 3 = 3 


ü 

1]b 2\c 3jb 

111051525.) (213 3)6-x 

B -23x-2-4-? n3x22 
3xx i-2xl x= 2 
- ae 3 


ü Let the numbers be: X «X € 1X 42 


 X+X414+X4+2=42 V3X«43242 
+ 3X+3-3=42-3 *3X239 
$3 d x 4. Pc 

-3 Xx 3 39 1 ^ X=13 


*. The numbers are : 13 +14 +15 
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Answers of important questions 


Unit one 


[IE] Answers of muitiple choice questions 


Bo Bo Bo o Bo 
go go geo Bw po 
go Bo Bo Qo (Bo 
GB» Bo Bo po Do 
gio Bo Bo Go Bw 
go Bo Bo Bo Do 
go Bo go go Bo 
go geo Da Bo Dw 
go OB» Bo ge Be 
EE] Answers of complete questions. 
iT 12 E B- 
ü-i Bg GB 6561 x? 
CES o: a: 

gi o+ 12 NETS 
Bis n: 1 
Q721«1:0* 7x10 5346 10° 
37x10 37 21 sio 
2.5 g 4 m 

VE zero g-i 27 H 

"j4 g 10 30 0.6 

gl so h2 Ez go 
gi x Ø 

& {3 +4} gx-3 

ME] Answers of the essay questions 
Bs? $!25 


GU x P-Y t=T y= "x71 


00? x (010-2 — (0 x (10) 5 = (10 -5*3 
(oy? (a0r 3 "um 
z(0) 7 16 
27 5 l 
pes = zo 
a m C8) 5 
e XL C d 
Gi. S X 
rs.(L,.1Y?^.(3Y?.(6Y .. 26 
Bü axy 1*1) =(2) =($ ni) 


sxta- 
i 2" 
D erea «(GY 
22xlx1$2i 
8 (2/0) - G0 s 
=16 , 40 . 56 
65 625 625 
«+ (~2)82 = 2)* ,(-2)8 2 — (8 


^. (7 2) is greater. 


B - 


(D 10° (23 +63 x 10) = 10° (2.3 +63) 
f 2653 x 105 26,53 x 10* 


(4.4 x 10°) x (2 x 10°) = 8.8 x 10° 


(3.6 x 10%) «08x 10°) = 38 x AG 22x 105 


(B 5512 x 10" 


iiio? 


10* (54 4 3.7) 2 9.1 x 10* 


Eg) 7x10? 

80 s+8+5=1+5=6 

E 12x44 2449=48+2449=249=11 
Dpp- 


Z) 3+[5+2x2]=3+[5+4]=3+9=12 


[25] 12x4+24x 1 =48+4x}=2x}=1 


Der(A ikg 


Gi (2x+y=42x9+7=725=5 


DSE (P pageh 
BÍg.5-$«p1 35-1 


8(2)7-«()-12 Fad 
-p4 


G+ %--B-s-1-s=-4 
5xy 
EB Letthe number be X — -itstriples3X 
A3XeX2-28 2n4X228 
x= Bo7 ^ The number is 7 
ED) Let the smaller number be x 
^. the another number = X +4 
= X4+X44=26 n2X44226 
42x222 Axe 
^. The two numbers are 11 and 15 
B --2x-3=5 22X28 
AX 24 ^ The S.S.= (4) 
B --2x-10=12 22x222 
Xe 7 The $S.= {11} 
B -3x-3=12 2 3xX=15 
eXx5 ^ The S.S.= {5} 


v9X«1s8X«1 
^nxs0 


^ TheSS.- [x:xeq »xs0) 


Important Questions ay 


vw SX-2X=11+4 “3X=15 
Axas ^, The S.S.= {5} 
S 5X-8+827+8 “SX 215 
eSxxteisxt 2x23 

+. The SS.= {X:XEQ x23] 
vV3X-I€1»5«41 “ 3X>6 

2 3xxdo6x4 o X>2 

~ The SS.= {xX:XEQ+X>2} 
3=-2X-3<57-3 

A -2Xs4 


a-2xx3 24x3 ^ Xz-2 
2. The SS.={X:XEQ xz-2) 


49X-8Xs1-1 


571 
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[ied Answers of multiple choice questions | 


B® Bo Bo Be 

a» gò go Be 

0: a; E" 
LE 8% EB 
B Øv»! 


EIE] Answers of the essay questions | 

EB The total number of balls = 4 + 5 + 6 = 15 balls 
(4) The probability of getting a red ball = = + 
[2] The probability of getting a white or red ball 


ghi 


[2] The probability of appearing a multiple of the 
number 3 = 2 = 
[3]The probability of appearing a number 


greater than 7 = $= 7800 


EB s= {1125354556578} 
i ata 
=$} 
[2] The probability of getting a number divisible 
by3= $= 4 
PES T OCENE 


[4 The probability that the drawn card carries 


a number divisible by 5= A = 4 
in aiii Qut di ven cond ai 
a number = 20 = £ 


[3] The probability that drawn card carries 
a perfect square number = $ -1 


[4] The probability that the drawn c ard carries an 
odd number greater than 13 and. less than 


shed 
[58 


E The probability of drawing a green ball 
_ The number of green balls 
~ The total number ou 


6 The total number of balls 
~<. The total number of balls = 2 x 6 = 12 balls 


^. The number of red balls = 12 - (2 + 4) = 6 balls 


[3 T The probability that the chosen card shows 
eee ENG N 
an even number = i072 

[E] The probability that the chosen 3 shows 


an odd number greater than 3 = f 


ü-( 9293945 +6} 
[2] The probability of getting number 7 


[S] The probability of getting a prime number 
=2=4 


[5] The probability of getting a number less 


Biss {152535455 56} 
(2) The probability of getting a number greater 
than 6 = 2 = zero 
[3] -~ The number that satisfing the inequality : 
2«X«4is3 
~. The probability = £ 


Answers of School book models 


Statistics 


on Algebra an 


Final Examinations lf 


[(1)-2  [2)2 ay 3]35x 10° [81 
11(b) 2!(a) 3 (a) 4 (a) 51í(a) 6 (a) 
B uix x =ixġ $=% 
[b] 3 ab +8 a + (4b) 
=3x4x({-2)+8x4+(4x-2) 
=~ 24+ 32+(-8) 
2—24—42-28 
[2] :3X41225 n3X224 
^, The SS. = (8) 


50 thousand km, = — = — 
soo 10 


2 The probability of change it after travelled more 


in.» 9, 3. 
than 100 thousand km.= 800^ 4 
[b] =- 2X+5< 16 axei 
* xe ll 
AX 


^TheSS.-[x:x€ x< Ht} 


a1 [2] 3 3| zero 

4]13 +21 [5]510 students 

1)(a [2\(@) [s3)](d) [4b [S)(c) Ea) 
Ø fal 5xX-2x=30 .3xs230 .xz-1!0 


^. The two numbers are : 20 » 50 


"^ E 
Dino ge 3292-1 


[a] * | The probability of getting a prime even 


number = i 
? | The probability of getting an odd number less 
Zi ad 
than 4 = ra =4 
“2 p42 
y 
Ibl (5) = =|) =-3y? 
x (=! V i 
> 4 
= os 


| Model examination for the merge students 


a tia 2\b 3ia 
4b Sib 

+ E 2 4 3) zero 
44 5/42 


n: [|x 3 
ajx [Six 

1] {8 5654 52) ajt 
(3){8 +7} [4)1 5)4 
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Answers of Aigebra and Statistics 


DE $-12$-120 
[b]3]73x«221] .3x-9 
AX23 ^ The S.S.= {3} 
(8j 2X+15<19 ^ 2X<4 ss 22 


~ The SS.={x:XEQ»+x<2} 


[a] Let the numbers be : X >X+15X+2 
X44 X414+X4+2=63 
^ 3X+3=63 
^ X=20 
*. The numbers are : 20 +21 +22 


= 3 x= 


4 7 
E - 25**-2.5 


[a] -2X*4«16 = 2X<12 OX<6 
^ The S.S. = {X:XEQ+x<6} 


2 


"Ne 
[b] > x3 deinem 
E 


[a] [1 ) The probability that the drawn 
ball is white = 15 =0 
(2) The probability that the drawn 
i UE TN 
ball is not blue = 1073 


A3X224 


^, The SS.- {8} 


[b] 3x+1=25 


SAX28 


[a)(3] : 8x «4212 “8xX=8 


8 
[a]9* = (3) * 2 3X P= 24 
[b] (4) The probability that the drawn ball is white 
BET] =0 
_2) The probability that the drawn 


i xus 
ball is not blue = 10^ 3 


ü o> oF [3] a 
[4]c 5ja [8] c 

Bus (27 (s) 1 
(4]02 [5]2 [8] second 
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Saai ^, The S.S.= {1} 

[8] 3x-153 
DEI. 
^ The $S.={x:xEQ»xs 4} 

[b] 12+ (9-2 x3 =1247x 3 21247 x9 


z12463275 
2 2 
"(1x 2x23) (=!) - 
Waya =x 3x2) (3) i 
[bj * LX =x 248-1. v5 
- Ns 
when X 2-2 


n x? =(-2y =-32 


[1] The probability of appearance of an even prime 
number = 1 


(2) The probability of appearance of number 5 = 4 
(3| The probability of appearance of a number < 6 


Ed; m 
a ^: [2] zero [3]12 
[4]1 [s]-4 [8]-4 
Ba (2) [3]c 
[ajc (s]d [8]d 
Bg 
[a]:;3X-2» X«44  —.3x-xX»442 
42X»6 æ KH 


^ The S.S.= {X:XEQ>x>3} 
2 
[bja e +b c= (51) «or 3 
=4x8+4x f=2+3=5 


ur iet 
a xay? __3)x@y’ 


mS 
Baxt  aGyxoy* 


[a] 2(X+4)=15 
^42X27 
, - f 
^ The SS.= [2] 
[b] | | The probability of drawing a card carrying an 
odd number greater than 10 — E =0 
pne. em 
even number less than 107 74; = 2 
(3) The probability of drawing a card carrying a 
prime number = {h = 2 


H Alexandria 


2353-3 **.43.9 


“ 2X48=15 
*x=-1 
^ X23 


[1 Be (2)b (Be 
[4]b (s]d (8a 


Final Examinations S 


ge (23 (ajo 
(4]3 (s)25 (s]0 
[a] 3xX-S=7 3x-12 
X= ^ The SS. = {4} 
MEREEN ELLEN M 
[a] 1 x 2 x$-4 
[b] 2X 43213 SLzXIO ^ XR 


^ The S.S.={X:XEQ »xz5] 


(2) The probability that the drawn ball is red = > 


[3 | The probability that the drawn ball is not 
whie-3t3- § = 2 


6 El-Kalyoubia 


3jc 


fa] 3X-5=X+7 
n2Xz12 
<. The SS. = {6} 
DES x 2 x123 


v3X-X27€5 
^4xX26 


~t 7 ~i ? 
[a] 3 x3 = d. 

(-3) -() 
[b] - 4X-725 

“X23 


©. The SS.={X:XEQ » x23) 


ag 90-3, 3 


^54 X212 
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Answers of Algebra and Statistics 


JG] The um that the drawn ball is black 


7157 
TN, di rtp is not red 
u2t0. i 
Us 48 


7| El-Sharkia 
[1 DEI [ 


{aid [5]b 


[2 > 


[4]0 


fait 


(1]-3x42-8 43X256 
X22 
(2]::3-2xs7 
^= X2z-2 

^ The SS,={x:XEQ>x2-2} 


[a] tx x 2-ix—xRx$--ad 
s'xs$ 7-3 
[p] 2, —7 estts 
5 


8 
[a] (4 | The probability of getting a blue ball 
E EE 
Wee petii int 
44 
"M "5 
(E Tha weendemdtencbn 
=% <0 


15 
[b] X M: z(XyY "-»(i 


8 El-Gharbia 


TENET 


[: BILE [2)b E 
[alb (s) [Ble 
[71 (2-3 (3]-4 i 
[a]8 [81510 ($)2 


9x9 y? UT Se Re e ER 
a (=) 2(9'*'757?2(7?29'2729 
a (^2) ( 
[b] Let the two numbers be : X 2X 


“ X+2X= 108 
= 108 ^ X=36 
7. The two numbers are : 36 +72 
{a} (4) 7 2X4 15« 19 
“2xX<4 AHR 


^ The S.S.={x: XEQsx<2} 
[(8)5:3X*1225. 2 3X=%4 
AXS38 ^, The SS. = (8] 
[b] (4) The probability that the drawn ball is white = is 
[2] The probability that the drawn ball is red = —— 
[3] The probability that the drawn ball is not 


4*7 il 
white = 16 E 
[371 oE (a]0 
[4]13 521 [8]37 [84.8 x 10^? 
(1a E [3]a 
[aa IT (8]b 
[a] =- X+4>1 “X>-3 


^ The SS. = {x:xEQ>x>-3} 
2I 
[b] x8 x8 aging 
E 


o 
aids (aide ded 


[b] 5.812 x 10" 


c 
Final Examinations lst 


[3| The probability that the drawn ball is white or 
4+6_10_ 2 


EAA) The prety hat di onn cond shes m blue = = te 3 
1 
odd number = 15 = 3 (4) The probability that the drawn ball is black 
[2| The probability that the chosen card shows we em 
a prime number = 15 = 2 5 
2 
pix?—y=(5) -(2)-1*1- 1-: 1 enia 
: a: 2)a alb 
10 El-Beheira (3)à a Ee 
Bou Ee (8)b : 
Ee Sja Be Bg» (2) 3]75 
— [4] 5) 5 
gn- [2] fourth [3)0 uo sı a2 
125 : 
oł 5s 06 a as 16 2, 4 
- — | mi (FF) a rir! 
[3] 
5 
[a] 5X-1=3X+13 [b] S x3 2 #347 2 SP =I 
“5X-3X=13+1 — 
^ 2X= 14 ^27 
^ The SS. = {7} tay o « y! AGF «Cay =79 +1 225-5 
[b] 312! p^ = (2) x(=1) = ixl-l [b)[3]52 (152535455 6} 
! -1 m » 
[2] (a - by '= [2 -(ar =[4+4] r r 
-EJ -g'g d 
6 6 7 [3] The probability of appearing an even prime 
number = 4 
9 4 3 
OPERETE LE] ü 
s 
[b] em exu gnus (1)75x462-9 
Vies X»4 $Xx-15 3.X=—3 
TN Sone! ME ^ The SS. = (- 3] 
x' s [2]. 2x-5<3 
a s2X«8 AXeA 
[a] 4 X*3«27 ^ The SS.={x:xE@ »x«4] 
4x<24 X<6 


^ The SS. = (x:x€Q » x«6] 
[b] [1 | The probability that the drawn ball is red 


ae eee E 
is 3 
[Z] The probability that the drawn ball is not blue 
= 4+5 "M ES. 5 
is 15 5 


Bald [2]b [3]a 
[4)a [Se (s]d 
Bo nr as 
[33x10 [S]I (s) {o} 


Answers of Algebra and Stotistics 


8 

(13) 5x-2213 4S5X21$ 
4X3 ^ The SS. = {3} 

(2) 3X «4258 “3X56 
“Xs2 


2. The SS.={x:xEQ>+x<2} 


a 6 
wes 2297.9. 4 
Bix xxF=2 


lal (xy 27 (x 4 xz) =(= 
[b] | 1 | The probability of getting an even number 
[2] The probability of getting an odd number less 


tid 


Guide 
Answers 
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Answers of Geometry and Measurement 


Answers of the accumulative tests 


Measureme 


;eomeiry and 


E Prove by yourself. 


Bac (2]b (3]b (4d 
B]: 


[3]8 sides [4]720* 


Accumulative test (5. 


Bac [2}c [3]b [4]c 


Bo (2) 108° — (3]120* 


[4] a parallelogram 


E m(2 BAC)=90" + m(ZABD)=125° 


[4 100° 


gs» Œb (5b a 


B Drea (2)12 


ge 
90° 
Ma (2)b (3)d [a]d 


[3] 60° (4) bisects 
E (1 Prove by yourself. 
(2]2 cm. 
go 


ü JEE (2]c (3]a [S]a 


Be (2)70° 


E Prove by yourself. 


g «o 


Bac [2]d [B]e 


© 


B Dac? 
[2] of the squares on the sides of the right angle 
[3]12cm? (4) 120° 


El BD=Sem. » AC=20cm. 


E Prove by yourself. 


ü ^5 [2]a (3]d [4]c 


EB (equal in length Bs 
[3]a trapezium [3] 1 20° 

B» 

gc 


[66 


E Clobtuse [2] are equal in measure 
[3] 8 sides [4]55* 


Bge:» 90:2 


[a] Prove by yourself. 
[b] 20 cm. 


B Weare [2]b [B]e [4]b 


BO: 3a (38-4 [4)2 


Él [al Draw by yourself. 
[b] Draw by yourself. 


22cm. + a parallelogram. 


ia a (3]b (4]d 


B ucs-2 (2](-3 »4) 
[3] equal in length [a] concave 
E Draw by yourself. 


[4] BD=12cm. » BC=13cm. 


Accumulative Tests | 


g ROL (2)d Sb [4]a 


EB 16sides [8](4 »-4) 
EO »-4) (417 cm. 
El amA BXM (8]4 MYC 

[b] Draw by yourself. 
[4 BLISS 


Bü tec [2)c [3]a [ab 


gue @e3-23 
[3)(15—4) [4)+ 360° 


E Draw by yourself. 


[a] m (Z A) = 60° 


[D]13]ALNB — (2ADOM [3)ABON 
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Answers of Geometry and Measurement 


Answers of monthly tests 


Ge etry a 


(7) 360° (2) 120° [3]40* 
8 


XY / BC + XB is a transversal to them 

^ m(Z B)«m(Z X)= 180° 

(two interior angles in the same side of the transversal) 
7. m (Z B) = 180° — 136° = 44* 

> DE // BC + DC is a transversal to them 

- m(ZC)«m(Z D)z 180° 

(two interior angles in the same side of the transversal) 
z. m (Z C) = 180* — 144° = 36* 

^ In AABC : m (Z BAC) = 180° — (36° + 44°) = 100° 


(The req.) 
B w 
BEAC 
-. m(Z CBE) = 180° — 120° = 60° 
+ from the quadrilateral BCDE : 
-. m(Z E) = 360° — (60° + 90° + 140°) = 70° 
(The req.) 
ü 
b [2)b C3]a 
8 
(1]360* [2] 110° L3]5 
8 


In A ABC : m (4 ACB) = 180° — (30° + 50°) = 100° 
» ADN BE - [C] 
7. m (Z ACB) = m (4 FCD) = 100° 


[3 


(V.O.A.) 


>‘! The sum of measures of the interior angles of the 
quadrilateral CDEF = 360° 
^ m (2 D) = 360° — (130° + 70° + 100°) = 60° 

(The req.) 


In the figure ABCD : 

7 MA= MC (given) » MB = MD (given) 
7. Its two diagonals bisect each other 

^. ABCD is a parallelogram 

+% Ind MBA: 

m (2 AMB) = 110° «m (Z MBA) = 25° 
^ m(Z MAB) = 180° — (110° + 25°) = 45° 

> ABCD is a parallelogram 

^. AB// CD 

» +: CA isa transversal to them 

^. m(Z ACD) = m(Z CAB) = 45* (alternate angles) 
(Second req.) 


Answers of April tests 


(First req) 


i | 
(Je (8]c (3]c 
8 
(1]bisects the third side E 5-3) 
{3)(-2 5-1) 
8 
x 


In A XYZ : ~ m(Z XYZ) = 90° 
^ (XZ = (XY? + (¥Z)? 

= (5) + (12)! = 169 
169 = 13 cm, 


^ XZ= (The req.) 


o 
(iJa [2)a 


(3]d 


[1] The sum of areas of the two squares drawn on the 


two sides of the right angle 
[8)(2 5-9) 
(3) half the length of the third side 


ga 

In AABC: 

7 X is the midpoint of AB 
+ Y is the midpoint of AC 

a XY» ] 5c 

> Y is the midpoint of AC 
sZ is the midpoint of BC 

5 YZ=} AB 


a 


(2) 


Monthly Tests 


+% X is the midpoint of AB 

*Z is the midpoint of BC 

^ XZ= $ AC 6) 
Adding (1) +(2) » (3): 

+ XY+YZ+XZ= d BC+ 3 AB + $ AC 

^S XY+YZ+XZ= 1 (BC & AB +AC) 

+. the perimeter of A XYZ 

= + the perimeter of A ABC (QED) 


Answers of Geometry and Measurement 


Answers of important questions 
on Geometry and Measurement 


GHEY Answers of multiple choice questions | 
Bo Bo Bo Bo 
0o BH» Bo Be Dw 
Qo Bo (Bo € Be 
Qo Bo ge Ow De 
Oo Bo Ba © Bo 
go &o Bra) «) Bo 
go Bea Bo Om Bo 
go go Me «) Ow 
Qa Ba Be © Be 
[46 KO) 

EI Answers of compete questions 
GB 300° Gs Bo 
Bright Blac.BD — Ga rhombus 
[7 a square E a rhombus E a trapezium 
gs 6 (B 
120* qo {B paratiet 
(D hair (H (AB? + cy 

(D ac? - (B0)? (f) obtuse-angled 

100 G7 cm. FE} 90° 
ac» moe- HG +-5) 
@ (-2 +0) [27 zero 

EL) the axis of symmetry of the figure EE) 1 

& (2 »-3) gen 

EE) equal in length and parallel &Be.-» 
mae.» Bc.» go.-» 
5 +3) 3.0) -2-1 
ges» 
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ETE] Answers of the essay questions 
Ul - BE bisects 2 CBD 
^ m(Z CBE) =m(Z EBD) = 65° 


> mG. ABC) + m(Z CBE) +m (4 EBD) 
+m (Z ABD) = 360° 


^, m (Z ABD) + 90° + 65° + 65° = 360° 
^ m(Z ABD) = 360° — 220° = 140° (The req.) 


[2 in aasc: 
m (Z B) = 180° — (100° + 30°) = 50° 
ED // BC + BE is a transversal to them 
^ m (4 E)2m(Z B)=50° 
(Alternate angles) (The req.) 
s EF // CD » EC is a transversal to them. 
^ m(Z ECD) = m (2 CEF) = 95* 
(Alternate angles) 
^ m(Z ACD) = 95° — 30° = 65* 
^mí(ZACD)*m(Z A) 2 65* + 115° = 180° 


and they are interior angles in the same side of 
the transversal 


^ AB//CD + CD// EF 
= AB // EF (The req.) 


a *: AB // CD » AC is a transversal to them 


^ m(Z ACD)s m(Z A) =50° 
(Alternate angles) 


> m(Z ACE) = 90* 

^ m(Z DCE) = 90* - 50° = 40° 

^ m(Z DCE) = m (Z E) and they are alternate 
angles. 


«CD // EF (The req.) 


‘+ AE // BC + AB is a transversal to them. 
^ m(ZA)«*m(Z B) = 180° 
(Two interior angles in the same side of the 
transversal) 
^m A) = 180° — 70° = 110° 
17 the sum of the measures of the interior 
angles of the pentagon ABCDE = 540° 
^ m (4 E) = 540° — (70° + 150° + 80° + 110°) 
= 130° (The req.) 


O seas 
^ m(Z ABC) = 180° — 130° = 50* 
77 the sum of the measures of the interior 


angles of the quadrilateral ABCD = 360° 
+. m (Z C) = 360° — (50° + 80° + 120°) = 110° 
(The req.) 
E The sum of the measures of the interior angles 
of the pentagon = 540° 
M4 2X4 2K4+X42X= 540° 
8 X=540° 
x= 2" = 675° (The req.) 
©: The sum of the measures of the interior angles 
of the pentagon = 540° 
42882490? + 90* = 540° 
s. 3 a + 180° = 540° 
^ 3 a= 540° — 180° = 360° 
sas 3 = 120° (The req.) 
© = DE/ BC , AB is a transversal to them 
<. m(Z B) =m CZ BAE) = 120° 
(Alternate angles) 


> m(Z B) & m(Z C) = 120° + 60* = 180° 
and they are interior angles in the same side of 
the transversal 

+ AB//CD > AD// BC 
.. ABCD is a parallelogram. 


** ABCD is a parallelogram 

2m (ZA) +m (Z B)= 180° 

^ m(Z B) = 180° — 50° = 130° 
»>m(2C)=m(Z A) = 50° (First req.) 
+AB =CD = 5 cm. +AD=BC=7cm. 

«<. The perimeter of the parallelogram 

ABCD = (5 + 7) x2=24cm. (Second req.) 


(Q.E.D.) 


E -- ABCD is a rhombus » BD is a diagonal 
<. m (Z ABC) = 2 m (4 ABD) 22 x 62° = 124° 
-m(LA)2180*—124*2 56* —— (Thereq) 


Important Questions 


(B -.reasB 
<. m(Z ABC) = 180° — 60° = 120° 
» ^ ABCD is a parallelogram 
^ m(ZD)zm(Z ABC)- 120° 


+AD=BC =S5cm. (The req.) 


(B mAABE: m (Z B) = 180° — (45° + 70°) = 65° 
v m(ZD)*m(ZC)265* + 115° = 180° 
and they are interior angles in the same side of 
the transversal 
» AD // BC (a) 
+% m(Z B) &m(Z C)=65° + 115° = 180° 
and they are interior angles in the same side of 
the transversal 
^ ABCD 2) 
+ from (1) and (2) : 

7. ABCD is a parallelogram . 


Ø -MEAC 
<. m(Z BMC) = 180° -70° = 110° 
^, InA MBC; 
m (Z BCM) = 180° — (110° + 40°) = 30° 
<. m(Z BCM) =m (2 CAD) 
and they are alternate angles 
^. ADI BC 
+ AB// DC 
^. ABCD is a parallelogram . 
(B ~ AD/ BC (Two opposite sides in the square) 
:EC BC - AD//CE 
»"* AC / DE 
^, ACED is a parallelogram . 


@ Acre: 

m (4 FCE) = 180° — (60° + 50°) = 70° 

» BEM DF={c} 

+. m(Z DCB) =m (Z ECF) = 70° (V.O.A.) 

+ 7 the sum of the measures of the interior 

angles of the quadrilateral ABCD = 360° 

2. m (Z A) = 360° — (80° + 70° + 110°) = 100° 

(The req.) 


EI 


(Q.E.D) 


(Q.ED.) 


(Given) 
(QED) 


Answers of Geometry and Measurement 


@ asc: 

m (Z ACB) = 180° — (90° + 40°) = 50° 

s BDN AF ={c} 

^. m(¿ FCD)=m(Z ACB)= 50 (V.0.A.) 

>‘ The sum of the measures of the interior 
angles of the quadrilateral CFED = 360° 

^. m(Z E) = 360° — (50° + 909 + 130°) = 90° 

(The req.) 


(B - BD//CA , AB is a transversal to them. 
7 m(ZA)em(Z ABD)=75° (Alternate angles) 
^ INA ABC: 
m (Z ABC) = 180° — (75° + 45°) = 60° 
(The req.) 


IB: ABCD is a square and BD is a diagonal in it. 
z. m(Z BDC) = 45° «m (Z C) = 90° 
^. From the quadrilateral DEPC 
m (4 EFC) = 360° — (45° + 909 + 102°) = 123° 
oy = 123° + FEBC 
<. m(Z AFB) = 180° — 123° = 57° 
©. In A ABF which is right-angled at B 
m (Z BAF) = 180° — (90° + 57°) = 33° 


s X=33° (The req.) 


g ** ABCDE is a regular pentagon. 
7 m(Z BAB) = C27 187" 1. 108° 
» ^ ABM is a regular triangle 
7 m(4 MAB) = CPIE Lig 
^ m(Z EAM) 2 m(Z EAB) — m(Z MAB) 
-108*-60*- 48° = (The req.) 


‘+ ED // BC , EC is a transversal to them. 

^ m(Z C) « m(Z E) - 180° 

(Two interior angles in the same side of the 
transversal) 

~. m(Z C) = 180° — 120° = 60° 

In A ABC ; 

m (4 BAC) = 180° — (40° + 60°) = 80° (The req.) 


a +: AB/ MN «LM is a transversal to them 
^ m(ZM)zm(ZALM)-70* 


«Alternate angles) 
[72 


s% AB// MN + LN is a transversal to them 
^ m(Z N)= m (4 BLN) = 50° 


(Alternate angles) 
In ALMN: 
- m(Z MLN) = 180° — (70° + 50°) = 60° 
(The req.) 


E ~ DE // BC , DB is a transversal to them 
^«m(ZB)em(ZD)z6* (Alternate angles) 
ES AY NBX = (c) 
^ m (Z ACB) 2 m(Z XCY) = 40° (V.O.A.) 
^ InA ABC: 
m (Z BAC) = 180° - (40° + 60°) = 80° (The req.) 


e +: DF // BC + CD is a transversal to them 
^ m(Z C)+m (Zz D) = 180° 
(TWo interior angles in the same side of the 
transversal) 
^ m(Z C) = 180° — 144° = 36° 
+ XY BC + BX is a transversal to them 
^ m(Z B) &m(Z X) = 180° 
(Two interior angles in the same side of the 
transversal) 
^ m(Z B)» 180° — 136° 2 44* 


^ InA ABC: 
m (Z BAC) = 180* — (36° + 44°) = 100° 
(The req.) 
Ø in aasc: 
*: X is the midpoint of AB » XY // BC 
^. Y is the midpoint of AC 
2 XY= 4 BC 
^ BC=2x3=6cm. (First req.) 


SAYS d ACE d 84cm. (Second req.) 


Ø inAasc: 
+: D and F are the midpoints of AB and BC 
^ DF // AC (First req.) 
^ m(Z BDF)z m (Z A) =48° 
(corresponding angles) (second req.) 


Important Qu estions 


Œ in AABC: E) in^ ABC: 
`? D is the midpoint of AB : Dis the midpoint of AB and E is the midpoint 
SADz 1x5225cm. a) of AC i 
» : Bis the midpoint of AC 4 DBs $ BC= ] x12=6em, 
s AB= 4 x6-23cm. (2) :DB/BC 
: D is the midpoint of AB and E is the midpoint BARRE: ee 
of AC 7 X is the midpoint of FD and XY // DE 
< DE=4BC=4x7= 3.5 cm. (3) +. Y is the midpoint of FE 
From (1) » (2) and 3) sXY2lDE-lx6-3cm.— (Thereq) 
^. The perimeter of ADE = 2.5 434 35-29 cm. E -- ABCD is a parallelogram whose diagonals 
(The req.) intersect at M 
^. Mis the midpoint of AC 
@ in A ABC: Mis 
*: Dis the midpoint of AB and F is the midpoint E 
pr -+ MX // CB and M is the midpoint of AC 
^. X is the midpoint of AB 
»DF2dBc- 4x 12=6em. a) ES 
E. — E SAX2 1AB2 1x6-3 cm. (The req.) 
» Dis the midpoint of AB and E is the : 2 
midpoint of BC Ø in A ABC: 
^ DE= d AC» d x8-4cm. (2) +: X is the midpoint of AB and XY // BC 
+ E is the midpoint of BC and F is the ^. Y is the midpoint of AC 
midpoint of AC In AACD: 
^ EF= 4 AB = 4x 10=5cm. (3) | +: Zis the midpoint of AD and Y is the midpoint 
From (1) + (2) and (3) : of AC 
7. The perimeter of A DEF = 6 +4 +5 = 15cm. AYZ=CD=4x10=5cm. (The req) 
quo E] in^ ABC: 
B) in A ABC: : D is the midpoint of AB and F is the midpoint 
: Dis the midpoint of AB and F is the midpoint eae 
of AC ^ DF= 4 BC - EC - 5cm. 
* BC22DF22x5- 10cm. (1) » : Dis the midpoint of AB and E is the 
» : D is the midpoint of AB and E is the — 
midpoint of BC ^ DE= > AC- FC 24cm. 
n AC22DE22 x7 - 14cm. | apine e ige m 
Line =54+4+5+4=18cm. (The req.) 
» + E is the midpoint of BC and F is the 
midpoint of AC (3) E in psc: 
“n ABz2EPRz22x6-12cm. *: E is the midpoint of BD and F is the midpoint 
From (1) » (2) and (3) : of DC 
7. The perimeter of A ABC = 10+ 14 4 12 « EF / BC 
cnn. nie. +> AD BC ^ EFVAD — (0 


Answers of Geometry and Measurement 


:EF- d BC In ACDA: ` m(Z CDA) = 90° 
+2 AD=BC  AD= 4BC ^. (AD? = (AC = (DC) = 225 - 81 = 144 
* BR=AD (2) 2 AD=144 = 12cm. (Second req.) 
From (1) and (2) : E maane: 
+. AEFD is a parallelogram. (QED) —— 
EB ina ABC: ^. (AD? = (AC - (CD) = 169 - 25 = 144 
*: D is the midpoint of AB andi E is the midpoint ^ AD 2144 = 12 cm. (First req.) 
of AC sin AADB : 
^ DE/ BC 7 m(Z D) - 90* 
(vFEBC SDE/CF (1) ^. (AB = (AD) + (BD)? = 144 + 81 = 225 
»DE=4BC ^. AB =1f225 = 15 cm. (Second req.) 
v CF=} BC 4 DE=CF (2) <= ee 
From (1) and (2) : 
.. DCFE is a parallelogram. (Q.E.D.) TN area 
2. (XZP = (XYY. + (YZ)? = 49 + 576 = 625 
EJ ~ ABCD is a rectangle ^ XZ 23625 = 25 cm. (First req.) 
^ m(Z B) =90° sin AXLZ: 
^. In AABC : (BC)! = (AC — (AB) 7 om(Z L) =90° 
2100-36-64 J^. (LZ? = (XZ)? - (XL)? = 625 — 225 = 400 
< BC =764 = 8 cm. (First req.) ^. LZ =1[400 = 20 cm. (Second req) 
The area of the rectangle ABCID — 


Ø) in A ADB : +» m (2 ADB) = 90° 
^. (AD)? = (AB - (BD) = 225 -81 = 144 


=AB x BC =6* 8 = 48 cm? (Second req.) 


E ABC is a right-angled triangle at B z AD 2144 = 12 em. (First req.) 
vits area = 24 cm? sin AADC: ` m (Z ADC) = 90* 
z. $ x AB x BC =24 ^. (DCP = (AC - (AD = 169 — 144 = 25 
I ^ DC 2425 - 5 cm. (Second req.) 
^ BCe8cm. 7. The area of A ABC = 4 x BC x AD 
» 7 (ACY = (AB + (BC) = 36 + 64 = 100 = 4 «14 12=84em! (Third req.) 
<. AC e [100 = 10 cm. NEN. Elda (5t C inier 
+. The perimeter of A ABC 2 6 +8+10=24cm, | D ^ D is the image of B by reflection in E 
(The seq) »C is the image of A by reflection in E 
———————  ndib€ Saba ^. DC is the image of BA by reflection in E 
& in^ ABC: + : the reflection in a point reserves the lengths 
7 m(ZCAB)- 90° ^ AB=CD nXe5z22X-3 
^. (AB) = (BC)? - (AC)? = 625 - 225 = 400 454322X-X nx-8 
^. AB = 7400 = 20 cm. (First req.) ^n CD22x8-3- 13cm. (The req.) 
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Answers of Geometry aind Measurement 


Answers of school book models 
on Geometry and M urement 


| Model | 1 | 


E] o Ba (34 (40) Fe [60 


8 

(305-10 (2]80* (3)4 
[4] 160° [5] 180* 

8 


[a] + 4 ACD is an exterior angle of A ABC 
^ m(Z ACD) =m(Z A)+m(Z B)= 25° + 25° = 50° 
(The req.) 
[b] 


[a] - MEAC 

^, m(Z BMC) = 180° -70° = 110° 

^ In A BMC: 

m (Z MCB) = 180° — (110° + 40°) = 30° 

^ m(Z MCB) =m(Z MAD) 

and they are alternate angles 

- AD// BC >% ABDC 

+. ABCD is a parallelogram (QED) 
[b] The point is (0 +0) 


[a] In A ABD: «> m(Z ADB) = 90* 
+. (BD)? = (AB - (AD! = 67 6 - 576 = 100 
^. BD =7100 = 10 cm. 

In AADC: ~ m(Z ADC) = 90* 
^. (CD)? = (AC? = (AD) = 900 — 576 = 324 
^ CD =1324 = 18 cm. 


EJ 


^. BC = 10+ 18 =28 cm. 
^. The area of AABC = J BC x AD 


(First req.) 


= 4x28 x24 =336 cm? 


(Second req.) 

[b] - ABCD is a square 

^. AD // BC + EEBC 

^ AD/EC sv AC/ DE 

^. ACED is a parallelogram (Q.E.D) 
a 
ma Be Bo Ho Ho Ea 
a " 
(4) 44 (2\(5 +5) [3] 1728000 
(4) bisects the third side. [s)Zvc 
8 


[a] In A XYZ : ~ m (4 Y)=90 
^ (XZY = (XY)! + (YZ) 249 + 576 = 625 
“. XZ =1 625 2 25 cm. 
In ALXZ: «> m (2 L) = 90° 
^ (LZP = (XZ - (LX)! =625 — 225 = 400 
7. LZ =1400 = 20 cm. (Second req.) 


(First req.) 


[b] 


[b] In AABC : m (Z ACB) = 180° — (90° + 30°) = 60° 
++: BON AO = (C) 
^ m(Z ACB) = m (Z OCD) = 60° (V.O.A) 
^, m (Z E) = 360° — (60° + 120° + 90°) = 90° 
(The req.) 


[a] + EO // CD » EB is a transversal 

+. m (Z CBA) = m (Z E) = 50° (alternate angles) 

From A ABC : 

m (Z BAC) = 180° — (50° + 30°) = 100° 

' £ ABD is an exterior angle of A ABC 

<. m(Z ABD) = 30° + 100° = 130° (The req.) 
[b] AD XY BC 5 AX=XB 

^ DY=YC 

^. Y is the midpoint of CD 

In ACDE : *: ZY // DE 

» Y is the midpoint of CD 

^. Z is the midpoint of CE 

^ CZ=ZE (QED) 


Bie {2)b 
{aja [S]b 
Bg har [2] right 

(435-2) 67w 
gx» ax 
[ax [5v 


OB (2) 360° (2) 120° 
(a)(-1+-3) (5) 45° 


Final Examinations 


Model examination for the merge students 


(3v 


(3)(4 +0) 


B Fig (1): x=8 
Fig (2): X= 90° 


Answers of Geometry and Measurement 


xaminations 


a 
A)is parallel {2} 120° (3 (2-1) 
4)\+ 360° 5:90* [8 10 cm. 
8 
[a] : DF // BC + CD is a transversal to them. 
^ m(ZC)zm(Z D) =80° (alternate angles) 
^ InA ABC: 
m (Z BAC) = 180° — (40° + 80? ) = 60° (The req.) 
[b] CE BE ~ m(Z BCD) = 180° — 110° = 70* 
From the quadrilateral ABCD 
^ m(Z A) 2 360* — (70° + 80° + 90°) = 120° 
(The req.) 
[4] 
[a] In A XYZ: 
7 Dis the midpoint of XY 
— of XZ 
~ DF= i YZ=6cm. 
s ` Dis the midpoint of XY 
» E is the midpoint of YZ 
 DE=4XZ=4em. 
>< Fis the midpoint of XZ 
* E is the midpoint of YZ 
^ FE= 4 XY 23cm. 
.. The perimeter of A DFE 
264443213cm. (The req.) 
[b] In A ABC : ~ m(Z B) 
^. (BC)! 2 (AC - (AB)? = (15)? = (9) = 144 
^ BC =Y 144 = 12 cm. 


(The req.) 


[a] Write by yourself 
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y 
(3b (Ble 3]b 4a 8ic [e)d 
[115 +3) 2) half 3]90* 
[4] 360° 5) 540° 6] 120° 
[a] In A XYZ: -~ m(Z Y) = 90° 

^ (XZ = d * (YZ) - (y. + 4) = 625 

" XZ =¥ 625 = 25 cm. (First req.) 

sin AXLZ: ~ m(Z L) = 

^ (LZ)? = (XZ)? - (XL) = 05)! - (15 = 

^ LZ =% 400 = 20 cm. (Second req.) 
[b] 
[a] In the quadrilateral ABCD : 

7 m(ZA)*m(Z B) &m(ZC)* m(Z D) z 360° 

“ WP +2X4+5X4+3X= 30 

^ 90° + 10 X = 360° 

^ 10 X = 360° — 90° = 270° 

x=2@ air (The req.) 


[b] AD // BC > AB is a transversal to them. 
<. m (4 B) =m (Z DAB) = 65* (alternate angles) 
» AFM BE- [c] 
^ m(Z ACB) = m(Z ECF) = 55° (VO.A) 
^ InA ABC: 
m (Z BAC) = 180° — (65° + 55°) = 60° (The req.) 


[b] In A ABC : 
; X is the midpoint of AB 
s Y is the midpoint of AC 
sxY- i BC = 5 cm. 
»XB- 4 AB -3 cm. 


»Yc- $ AC=3.5 cm. 
7. The perimeter of the figure XBCY 
=54+3+10+35=21Scm. (The req.) 


a 

me Be [ja Ma Hce [Ble 
B8 

(4) 90° (2)the square — (3)(451) 
(4) 360° [5] parallel (6) 300° 
8 


[a] - AB N CD - (M) 
^ m(Z AMD) = m (Z CMB) = 50* (V.O.A) 
» MD bisects Z AME 
^ m(Z DME) = m (Z AMD) = 50° 
<. m(Z EMB) = 180° — (50° + 50”) = 80° (The req.) 
[b] + DE // BC » BD is a transversal to them 
- m(Z B) =m (Z D) = 50° (alternate angles) 
(First req.) 


Final Examinations H 


^. InAABC: 
m (Z BAC) = 180° — (50° + 35°) = 95° 
(Second req.) 
[a] In AABC : 
+ E is the midpoint of AB 
+ F is the midpoint of AC 


~“. EF= 4 BC =Sem. 
»AF- d AC=8cm. 
»AE= 1 AB - 6cm. 
^. The perimeter of the triangle AEF 


=54+84+6= 19cm. (The req.) 
[b] 
a8 
[a] < ABCD is a parallelogram 
^ m(ZB)«m(Z C) = 1809 
<. m(Z C) = 180* — 120° = 60° (First req.) 
>. AB=CD=Scm. 
»AD =BC=8 cm. 
.. The perimeter of the parallelogram ABCD 
=(5+8) x 2 = 26cm. (Second req.) 


[b] - AB// CD » AC is a transversal to them 
<. m(Z ACD) = m (Z A) = SO" (altermate angles) 
+ ACLCH cm (Z ACH) 2 90 
z. m (Z DCH) = 90° — 50° = 40° 
^ m (4 H) = m (4 DCH) = 40° 


- 


and they are alternate angles 
-. CD HO > AB/CD 
: AB// HO (Q.E.D) 
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Answers of Geometry and Measurement 


[3]c 
(6)d 


(2a 
— 
5 


(1) parallel [2] 180° (3)(1 +3) 
[4]360* [5] 70° 


(6) bisects the third side 


13 | 
[a] In A ABC : 
-+ X is the midpoint of AB 
sZ is the midpoint of AC 
1 XZ= } BC=4em. 
» 7 X is the midpoint of AB 
+ Y is the midpoint of BC 
^ XY=} AC=5cm. 
* 7 Zis the midpoint of AC 
» Y is the midpoint of BC 
os ZY = 4 AB=3cm. 
7. The perimeter of AXYZ=4 - 54 32 12cm. 
(The req.) 


[b] In AXYZ: -~ m(Z Y) =90° 
2. (XZ) = (XYP + (YZ)? = (7) + (24)? = 625 
<. XZ =625 = 25 cm. (First req.) 
In å XZL : ~ m(Z L) = 90° 
©. (LZ) = (XZ) - (XL) = (25)? - (157 = 400 
2s LZ -*[400 = 20 cm. (Second req.) 


o 
[a] -~ BA CD » BE is a transversal to them 

^. m(Z BEC) = m (4 ABE) = 80° 

(alternate angles) 

^ InA BCE: 

m (Z EBC) = 180° — (40° + 80°) = 60° (The req.) 
[b] - ABCD is a parallelogram 

^ m(Z B) +m (2 A) = 180° 

^ m(Z B) = 180° — 75° = 105° 

:m(Z C)2m(Z A)» 75* 


[80 


(First req.) 
(Second req.) 


8 
[a] < ABCD is a quadrilateral 
:mí(ZzZA)zm(Z C) 
+. 2m(Z C) = 360* — (120° + 60°) = 180° 
^m Oe I oo (The req.) 


[4]a 


(s)b [s]a 


(4) 48 
[4] 150° 


a 
[a] DF / CB » BD is a transversal to them 
<. m (Z B) =m (2 D) = 50° 
(alternate angles) (First req.) 
w £ DAC is an exterior angle of A ABC 
<.m(Z DAC) = 35° + 50°=85° (Second req.) 
[b] -: ABCD is a rhombus » BD is a diagonal 
<. m (4 ABC) = 2 m (Z ABD) = 2 x 65° = 130° 


[2]540* 
(8](- 15-4) 


(3a rectangle 
(6) half 


B 


^ m(Z C) = 180° — 130° = 50° (First req.) 

s the perimeter of the rhombus ABCD 

=6x4=24cm. (Second req.) 
B 


[a] ~ ABCD is a parallelogram 
^mí(ZB)«m(Z C) = 180° 


^. m (ZC) = 180° — 125° = 55° 
»AB=CD=5 cm. 

»AD = BC =8 cm. 

^. The perimeter of the parallelogram ABCD 
z(548)x2- 26cm. (Second req.) 


(First req.) 


Final Examinations 


B] 
[a] > ABCD is a rhombus + BD is a diagonal 
<. m (Z ABC) = 2 m(Z ABD) =2 x 65° = 130° 
^ m(Z A) = 180° — 130° = 50° (The req.) 


[b] -: AB// OE » BO is a trans versal to them 
[b] In A XYZ : "- <. m(Z O) = m (Z B) (alternate angles) 
: Dis the midpoint of XY » ADN BO- (C] 
+ E is the midpoint of XZ <. m(Z DCO) = m (Z ACB) (VO.A) 
^DE-lYz-Sem —— > in ABC: 
» + Dis the midpoint of XY m(Z B) +m(Z ACB) = 180° — 30° = 150° 
*O is the midpoint of YZ ^ m(Z 0) +m (4 DCO) = 150° 
DO=4LXZ=3em. — From the quadrilateral CDEO : 
>» Eis the midpoint of XZ ^ m(Z D) = 360° — (150° + 80°) = 130° 
+ O is the midpoint of YZ (The req.) 
á EO= 4 XY=4cm. 
^ The perimeter of A DOE 
2543442 12cm. (The req.) | [al In A BCD: ^ m (4 C)=90° 
a ^ (BC)? = (BD) - (CD) = (13) - (12) =25 
fa) In A ABC: ^ BC =925 2 5 cm. 


m (Z ACB) = 180* — (30° + 90°) = 60° 

» BDN AF={c} 

<“. m (Ż DCF) = m(Z ACB) = 60° (V.O.A) 
From the quadrilateral CDEF : 

^ m(Z E) = 360° — (90° + 120° + 60*) = 90° 


(First req.) 
sin AACD: + m(Z C) 2 90* 


^. (AD)? = (AC) + (CD) = €16) + (12) = 400 
es AD - [400 = 20 cm. 
<. The perimeter of A ABD 


z] + 13 +20 = 44 cm. (Second req.) 


(The req.) | [b14)4DZM [2] A DLM 


[b] a8 
c la] 
E 
» 
2 
P. i i x 
19 2343 x 
2 A t 
e +4. 4 f 
6 | El-Kalyoubia [b] In A ABC : 
~z X is the midpoint of AB » XY // BC 
fla (Ze [Sb b Hd (Sc 7. Y is the midpoint of AC 
3 In A ACD: 
^ Y is the midpoint of AC 
(3) (EF (2)Q 53) (3]90* + Z is the midpoint of AD 
[4]12 [s]45* [e] 120* 


YZ= $ CD - 3cm. (The req.) 


Vi/To/p Mole -cWoLek,) net — 81 


Answers of Geometry ond Measurement 


7 El-Monofia — 


o 
(13d b [se (ja [Sja [s]b 
a . 
(1Qs-1) [2]50* (3) 160° 
[4 | half [s)5 (6) + 360° 
B _ 
fa] °° DE BC 

^. £ ACD is the exterior angle of A ABC 

^ miZACD)2m(Z A) * m CZ B) 

= 25° + 25° 250" (The req.) 


[b] In A ABD: : m(Z ADB) =90° 
^. (BD)! » (AB) — (AD)! = (267 - (24) = 100 
^. BD =¥ 100 = 10 cm. (1) 
sIn AADC; ~ m (4 ADC) = 90° 
^. (CD) = (AC! - (ADP = (30) - (24)! = 324 


^ CD 21324 = 18 cm. (2) 
From (1) *(2) : 
^ BC=BD+CD= 10+ 18= 28cm. (The req.) 
a 
[a] In A ABC : 


m (Z ACB) = 180° — (90° + 30°) = 60° 

oe BD) AO={c} 

7. m(Z DCO) = m (4 ACB) = 60° (V.O.A) 

From the quadrilateral CDEO 

<. m(Z E) = 360° — (90° + 60° + 120°) = 90° 

(The req.) 

[b] + ED// CB » AB is a transversal to them. 

^ m(Z B)=m(Z ADE) = 70* 


(Corresponding angles) 
^ InA ABC: 
m(Z A) = 180° — (50° + 70°) = 60° (The req.) 
B _ 
[a] - MEAC 
7^ m(Z BMC) = 180° - 70° = 110° 
^ In A BMC: 


m(Z MCB) = 180° — (110° + 40°) = 30° 
^ m(Z MCB) = m (2 MAD) = 30° 
and they are alternate angles 


(82. 


— M — 
^. AD // BC | AB// DC 
^. ABCD is a parallelogram. 

[b] 


(Q.E.D.) 


4 
» 
2 
V 
49 
4 


ein 


y 
8 EI-Dakahlia 


Gja ([2)b 


{4} (2 s-7) 
[3] a rectangle 
[5] acute 


[a] In A ABC : 

*: Dis the midpoint of AB 

+E is the midpoint of AC 

A DE-JBC-4Scm. - 

+ Eis the midpoint of AC 

+F is the midpoint of BC 

^ EF= 4 ABe 35cm. 

ss Fis the midpoint of BC 

+D is the midpoint of AB 

“FD = + AC=4em, 

^ The perimeter of A DEF = 4.5 € 3.5 +4 
(The req.) 


(335b [4a [Sle ([S)b 


(2| parallel to 
{4 two 
[6 900° 


= 12cm. 


Ib] 


82 32 453 
EH 


[i 
D c 


a 

[a] In A ABC :  m (Z B) = 90° 
7. (ACY = (AB)? + (BC)! = (9 + (12)? = 225 
A AC =1225 = 15 cm. (First req.) 
In AACD : ~ m (4 ACD) = 90° 
z (ADY = — + (CD) = (15) + (20) = 625 
2 AD= = 25cm. (Second req.) 


[b] - A ABC is an equilateral triangle 
<. m(Z ACB)=m (4 A)=m(ZB)= an = 60° 
 BDNAE={c} 
^ m(Z DCE) = m (Z ACB) = 60° (V.O.A.) 
From the quadrilateral DCEX 
^om. X)= 360° — (130° + 60° + 90°) = 80° 
(The req.) 


[a] ~ DE // BC + CD is a transversal to them 
^m C)«m(Z D)= 180° 
(interior angles on the same side of the transversal) 
^ m(Z C)z 180° — 120° = 60* 
| v £ BAD is an exterior angle of A ABC 
^ m(Z BAD)- m(Z B)+m (4C) 


= 40° + 60° = 100° (The req.) 

[b] 
9 Port Said 

a a 
Gb [gb (3d fa Bc e 
id [B)b [Sb Gb [Mc [Able 
Ga faa sb fea [ma [fea 
heb oe æa 
[2 | 
In ADHO: MM 
«+ X is the midpoint of DH 


` Final Examinations $4 


+ Y is the midpoint of DO 


^ XY= +HO= 4 x10= =5cm. (The req) 
a 
7 A XYZ is right-angled at X 
©. (YZ) = (XYY + (XZ)? = (02)? + (5 = 169 
^ YZ=V169 = 13 cm. (The req.) 
[4] 
10| Kafr El-Sheikh 
Gje [2)b [3a (4c  [S)b [s)d 
a i B 
(11-553) [2] 180* IEJE 
[4| The rhombus (5](5 +0) (8) bisects 
[a] In A ABC : ~ m(Z B) = 90° 
^. (AC = (ABP + (BC)! = (6). + (8)! = 100 
^ AC 21[100 = 10 cm. (The req.) 
[b] ~ CB// DE » BD is a transversal to them 
^ m(ZB)sm(Z D) = 40° 
(alternate angles) (First req.) 
^ In AABC: 
m (Z CAB) = 180° — (40° + 50°) 
z90* (Second req.) 


I4] 

[a] «» A DFE is an equilateral triangle 
^ m(Z EDF) =m(Z F)=m (LE) e "= 60" 
: AEN FC={p} 
^ m(Z ADC) =m (Z EDF) = 60° (V.O.A.) 
From the quadrilateral ABCD 
^ m(Z B) = 364° ~ (60° + 105° + 120°) = 75° 

(The req.) 


83 | 


Answers of Geometry and Measurement 


[b] In AABC : 
X is the midpoint of AB 
» Y is the midpoint of AC 
^ XY= 4 BC-3cm. 
s ^7 X is the midpoint of AB 
>Z is the midpoint of BC 
^ XZ= 4 AC=35 cm. 
+ «7 Y is the midpoint of AC 
> Z is the midpoint of BC 
7 YZ= 4 AB- 25cm. 
^ The perimeter of A XYZ =3 +35 +2.5=9 cm. 


(The req.) 
[a] ~ ABCD is a paraliclogram 
^. m(Z B)= 180° - 70° = 110° (First req.) 
*BC-AD-8 cm. 
*CD- AB =5 cm. (Second req.) 
Ib] 
y 
x c x 
$3339] 6234 
y 
11 Souhag 
g 
me (8l (3)  [4)b [sd [Ble 
a l 7 
[1}(-S>-2)  [2]half (3) 30° 
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[a] -- ABCD is a parallelogram 
^ m(Z D)=m(Z B) = 135° (First req.) 
*m(Z C)  m(Z B) = 180° 
^m(ZC)-2180*—135*-245* (Second req.) 
*AB =CD = 5 cm. 
*AD - BC =8cm. 
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.. The perimeter of the parellelogram ABCD 
=(5+8) x 2=26cm. (Third req.) 
[b] -- EO // CD , BE is a transversal to them 
-míZ EBC)zm(Z E) = 50° 
(alternate angles) 
^ In AABC : 
m(Z BAC) = 180° — (50° + 30°) = 100° 
sm (ZC) = 30° (First req.) 
1 4 ABD is an exterior angle of A ABC 
^ m (¿ ABD) =m (4 BAC) * m(Z C) 
= 100° + 30° = 130° (Second req.) 


[a] In A ABC : 
-> X is the midpoint of AB 
+ Y is the midpoint of BC 
2 AC=2XY=8em. 
+“: X is the midpoint of AB 
+Z is the midpoint of AC 
^ BC =2 XZ= 10 cm. 
++: Y is the midpoint of BC 
+Z is the midpoint of AC 
2. AB=2YZ= 02cm. 
7. The perimeter of A ABC 
= 12+ 104+8= Wem. 
[b] In A ABC : > m(Z B)= 9 
^ (AC) - (ABP + (BC) «(4f + (3)? = 25 
^nLACSTq25-25cm. (First req.) 
In A ACD: : m(Z ACD) =90° 
^ (DCF = (AD) - (AC «(13 - (5f = 144 
2. DC e^ [144 = 12 cm. (Second req.) 
a8 
lal 


(The req.) 
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[b])A (15) —- A G »-2) a 
B (2 3) —— B (4 0) la] In A XYZ : -~ m (4 Y) =90° 
2 XZ = 1625 - 25 em. (First req.) 
a In A XZL: © m(Z L) - 90° 
mb (8b a mb [Sb Œb ^ (LZ) = (XZ)? - (XL)? = 95) - (15) = 400 
^ LZ 2400 = 20 cm. (Second req.) 
a - [b] y 
(1143-7) (2) acute-angled 
(3]the hypotenuse [4] obtuse : 
[8]a rhombus [8] 120° : 
_ x x 
B 3T 
[a] In A ABC : = * 
: D is the midpoint of AB n "4 
+ O is the midpoint of AC 7 
7. DO= J BC=6cm. 
»: Dis the midpoint of AB 
* E is the midpoint of BC la] In AABC: 
^ DE* d AC - 5cm. m (Z ACB) = 180° — (30° + 90°) = 60° 
2°: CEz 1 BC =6cm. » BDN AO={c} 
100= LAC = Sem. "^ m(Z DCO) 2 m(Z ACB) = 60° (VOA) 
^. The perimeter of the shape DECO From the quadrilateral CDEO : 
=54+6+5+6=22cm. (The req.) ^ m(Z E) = 360° — (90° + 60° + 120°) = 90° 
(The req.) 
[b] m (2 EBD) = 360° — (140° + 110° 4 35°) = 75° 
^AX€222 AX20 
syt3=3 MAyzÜ 
AA (0 +0) (The req.) 


